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FOREWORD 


Aeronutronic  Publication  Report  No.  U-3011 


ACQUISITION  COORDINATE  COMPUTATION 
FOR  TRACKING  AND  SURVEILLANCE  SENSORS 
PROGRAM  DOCUMENT 

ABSTRACT 

A  computer  program  has  been  developed  to  calculate  acquisition 
coordinates  of  earth  satellites  for  three  types  of  sensors:  planar  fan, 
horizontal  fan  and  tracker.  The  program  is  equipped  to  consider  the 
special  requirements  of  phased  array  trackers,  such  as  the  AN/FPS-85. 
Included  in  the  document  are  the  program  description,  formulation, 
operating  instructions,  flow  diagrams,  and  test  cases. 


Publication  of  this  technical  documentary  report  does  not 
constitute  Air  Force  approval  of  its  findings  or  conclusions. 

It  is  published  only  for  the  exchange  and  stimulation  of  ideas. 
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SECTION  1 


INTRODUCTION 


The  Observing  Schedule  Program  (OBSERV)  is  programmed  for 
the  Philco  2000  computer  and  is  to  be  part  of  cne  B-3  Semi-Automatic  Program 
System  (SPS)  at  the  SPADATS  Center  in  Colorado  Springs,  Colorado.  It 
functions  in  conjunction  with  the  Executive  Program  and  receives  its 
input  from  the  Schedule,  SEAI  and  FAN  input  tapes. 

OBSERV  has  been  developed  to  compute  sets  of  acquisition 
coordinates  for  stations  with  fixed  beam  surveillance  devices  and  sensors 
that  can  track  satellites.  The  capability  to  handle  phased  array  trackers 
of  the  AN/FPS-85  type  has  also  been  included.  For  surveillance  devices, 
the  program  computes  the  time  and  coordinates  of  beam  penetration  by  all 
satellites  requested  on  the  input  tape.  For  tracking  devices,  the 
program  calculates  acquisition  coordinates  at  evenly  spaced  intervals  of 
time,  as  specified  by  the  input,  during  the  periods  that  a  satellite  is 
within  the  tracker  coverage. 
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The  primary  mode  of  operation  for  one  specified  sensor  is  the 
computation  of  acquisition  coordinates  of  specified  satellites  in  the 
current  satellite  population.  The  results  are  then  presented  for  each 
station  in  chronological  order.  Data  listed  for  each  time  point  include 
the  identification  and  the  acquisition  coordinates  of  the  satellite 
currently  being  observed.  Satellite  positions  are  computed  using  the 
simplified  general  perturbations  technique  used  in  other  SPS  programs 
(Hilton,  1963)  .  Flexibility  in  the  program  is  provided  by  various 
input  and  output  control  options.  The  program  has  been  designed  for 
maximum  computational  efficiency.  This  will  result  in  a  significant 
reduction  in  the  computer  time  required  for  each  case. 

In  addition  to  the  features  mentioned  above,  the  program  may 
also  be  used  to  simulate  sensor-satellite  patterns. 
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SECTION  2 


PROGRAM  DESCRIPTION 


The  program  OBSERV  is  designed  to  calculate  acquisition  coor¬ 
dinates  for  sensors  of  three  primary  types:  planar  fan,  horizontal  fan 
and  tracker.  The  overall  program  functions  are  shown  schematically  in 
Figure  1  and  are  described  in  the  following  subsections. 

2.1  INITIALIZATION 

The  initialization  consists  of  two  basic  parts:  (1)  initial¬ 
ization  for  each  sensor  and  (2)  initialization  for  each  satellite  being 
processed  for  the  given  sensor. 

a  .  Initialization  by  Sensor 

In  this  section  the  time  limits  for  acquisition  coordinate  com¬ 
putation  are  established,  the  topocentric  coordinate  system  for  this 
station  is  computed  from  the  azimuth  and  elevation  angle  of  the  bores ight 
vector  (if  required),  and  the  sidereal  time  at  the  station  is  computed 
at  the  "beginning  reference  time." 
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FIGURE  I  OBSERV  PROGRAM  FUNCTIONS 
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The  time  limits  and  the  azimuth  and  elevation  angles  of  the 

I 

boresight  vector  are  obtained  from  the  input  control  card, 
b  .  Initialization  by  Satellite 

The  orbital  elements  for  each  satellite  are  obtained  from  the 
system  subroutine  NXTEUI.  Using  these,  the  calculations  shown  in  Section 

3.2  are  performed.  The  minimum  elevation  angle,  is  obtained  from 

either  the  fan  card  or  the  tracker  card  depending  on  the  radar  type 
being  processed. 

2.2  PRELIMINARY  ACQUISITION  COMPUTATIONS 

This  section  is  entered  once  for  each  revolution  of  the  sat¬ 
ellite  falling  within  the  requested  time  limits.  The  formulation  given 
in  Section  3.3  is  used  to  obtain  the  time  at  which  the  satellite  is  at 
a  maximum  elevation  angle  with  respect  to  the  sensor.  If  the  point  of 
maximum  elevation  is  below  the  horizon  of  the  sensor,  the  calculations 
are  performed  again  for  the  next  revolution,  unless  the  upper  time  limit 
has  been  passed.  If  the  point  of  maximum  elevation  is  above  the  sensor's 
horizon,  a  return  is  made  to  the  main  program  to  test  the  point  against 
the  minimum  observable  elevation  angle.  If  it  is  above,  the  calculation 
continues  to  obtain  the  acquisition  points  required;  if  not,  a  return  is 
made  to  the  beginning  of  the  subroutine  to  try  again  on  the  next  revolu¬ 
tion  . 
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If  acquisition  coordinates  for  the  closest  point  of  approach 
(CPA)  are  requested,  they  are  computed  at  the  time  of  maximum  elevation. 

2.3  ACQUISITION  MODELS 

The  term  "Acquisition  Model"  denotes  a  mathematical  scheme 
which  describes  the  manner  in  which  a  sensor  effects  satellite  acquisition. 
Four  such  acquisition  models  are  contained  in  this  program  (see  Figure  2)  . 
They  are:  (1)  the  subroutine  PACQUI ,  designed  for  planar  fan  radars; 

(2)  the  subroutine  HACQUI ,  used  for  horizontal  fan  radars;  (3)  the  sub¬ 
routine  TACQUI ,  a  generalized  tracker  acquisition  model;  and  (4)  the 
subroutine  TACQUIl,  a  specialized  subroutine  used  by  TACQUI  to  obtain 
acquisition  times  for  phased  array  trackers.  Each  acquisition  model  is 
successively  processed  for  one  pass  before  the  next  pass  is  considered. 

Each  case  may  contain  as  many  as  thirty  acquisition  models  foi 
one  station;  however,  only  one  tracker  model  may  be  used.  The  acquisi¬ 
tion  types  need  not  be  ordered, 
a .  Subroutine  PACQUI 

This  subroutine  uses  iteration  by  halving  to  calculate  the 
topocentric  coordinates  of  the  satellite  at  the  time  of  fan  penetration. 

It  then  checks  to  ensure  that  the  satellite  is  within  the  observational 
limits  of  the  fan.  If  it  is,  the  acquisition  coordinates  are  stored  for 
output . 
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NORMAL  TRACKER 


FIGURE  2  RADAR  COVERAGE  ASSUMED  BY  THIS  PROGRAM 


b.  Subroutine  HACQUI 

The  horizontal  fan  acquisition  model  calculates  the  points  at 
which  the  satellite  penetrates  a  cone  which  forms  a  constant  angle  with 
the  horizon.  If  the  points  are  within  the  azimuthal  and  range  limits  of 
the  fan,  they  are  stored  for  output.  The  maximum  observable  range  is 
assumed  to  vary  linearly  between  the  angular  limits  of  the  fan. 

c .  Subroutine  TACQUI 

This  subroutine  makes  use  of  either  HACQUI  or  TACQUIl  (as 
required)  to  obtain  the  time  span  during  which  the  satellite  is  observ¬ 
able  by  the  tracker.  It  then  computes  the  acquisition  coordinates 
specified  by  the  input  tracker  card:  either  a  specified  number  of  points 
per  pass  (ranging  from  two  to  eight),  or  a  specified  time  interval  be¬ 
tween  points . 

Tracking  limits  for  a  normal  tracker  are  determined  by  a 
vertical  cone  whose  side  forms  an  angle  with  the  horizon  equal  to  the 
minimum  elevation  angle.  If  the  elevation  angle  of  any  point  for  a 
normal  tracker  is  greater  than  the  maximum,  the  point  is  rejected.  No 
azimuth  limits  are  assumed. 

The  tracking  limits  of  a  phased  array  tracker  are  determined 
by  the  minimum  elevation  angle,  the  limiting  values  of  the  direction 
cosines  relative  to  the  reference  vectors  normal  to  the  boresight,  and 
the  maximum  of f-boresight  angle. 
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d .  Subroutine  TACQUIl 


This  subroutine  is  used  by  subroutine  TACQUI  for  phased  array 
trackers.  It  uses  iteration  by  halving  to  determine  the  acquisition 
coordinates  and  the  times  when  the  satellite  enters  and  exits  the  cover- 

•  i 

age  limits  of  the  radar.  Acceptable  entry  and  exit  points  are  stored 
for  output . 

2.4  FINAL  OUTPUT 

After  every  requested  satellite  has  been  processed  through  the 
acquisition  models  for  one  station,  the  accepted  acquisition  points  are 
sorted  either  by  time  or  by  order  of  satellite  appearance  and  output  as 
shown  in  Figure  10. 

The  available  output  options  are: 

(1)  The  fan  number  may  be  output. 

(2)  The  units  of  range  and  range-rate  may  be 
obtained  in  either  nautical  or  MKS  units . 

(3)  The  direction  cosines  with  respect  to  the 
topocentric  reference  system  mav  he  obtained. 

(4)  The  point  of  maximum  elevation  may  be  computed 
as  an  acquisition  point. 

(5)  The  output  points  may  be  restricted  to  the 
ascending  half  of  each  pass. 
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SECTION  3 


FORMULATION 


The  acquisition  coordinate  computation  program  employs  a 
simplified  General  Perturbations  theory  to  calculate  positions  and 
velocities  of  the  satellite.  The  formulation  for  this  theory  is  given 
in  the  reference:  Hilton,  1963.  The  remaining  program  formulation  is 
detailed  in  the  following  subsections. 


3.1  INITIALIZATION  FOR  EACH  SENSOR 


The  following  calculations  are  performed  once  for  each  station 
requiring  acquisition  coordinates: 


(1)  Compute  the  topocentric  reference  triad  from  the 
boresight  azimuth  and  elevation: 


1 
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(2)  Compute  the  sidereal  time  at  the  station  at  the 
"beginning  reference  time" 


0.  =  (  0  -  360)  D+0F  4-0 

1  ^  gr^  E 


(2) 


(3) 


(4) 


where  D  and  F  are,  respectively,  the  days  and  fraction  of  a  day  of  the 
"beginning  time"  into  the  reference  year;  ^gro  Greenwich  sidereal 

time  at  the  start  of  the  year,  Xg  is  the  east  longitude  of  the  observing 
station  and  6  is  the  rotation  rate  of  the  earth. 


3.2  INITIALIZATION  FOR  EACH  SATELLITE 


The  following  calculations  are  performed  once  for  each  satellite. 


(1)  Enter  the  XYZI  subroutine  to  compute  the  time 

independent  initial  parameters  required  for  the 
ephemeris  subroutine,  XYZSB. 


(2)  Calculate  the  epoch  Greenwich  sidereal  time, 


0 

o 


e.  +  e  (t 

1  o 


where  0i  is  from  equation  (4)  and  (t  -  t^)  is 
the  difference  between  the  epoch  time,  t^,  and 
the  input  "beginning  time"  tg. 


(5) 
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(6) 


(3)  Compute  sin 

and  cos 

; 

sin  =  sin 

ijh.b ) 

cos  =  cos 

f(a  -  0) 

AtJ' 

2 

•  3 

where  Cl  ^  j 

a 

T  e 

J2  2 

COS 

P 

is  the  rotation  rate  of  the  earth  and 
At^  is  5  minutes 

(4)  Compute  the  critical  value  for  ^  •  W  ,  above 
which  visibility  of  this  satellite  is  not  possible 
for  this  station  (see  Figure  3) . 


(7) 

(8) 


Ki  =  q2 


-1 


COS  h  , 
min 


(q. 


cos  h  .  )  -sin  h  .  ( 

min  minj) 


where  the  geocentric  apogee  distance,  is  given  by: 

=  a(l  +  e) 

(5)  Compute  the  revolution  number  at  the  "beginning  time": 


(9) 

(10) 


(11) 


where  N  is  the  epoch  revolution  number  and  I^v 
represents  the  integral  part  of  the  bracketed  quantity 

(6)  The  quantity  ,  used  in  later  calculations,  is  set  equal 
to  zero  at  this  point. 

(7)  The  quantity  £,  also  used  in  later  calculations,  is  set 
equal  to  1/2  of  the  beamwidth  of  the  sensor. 
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W  =  sin  C 

qg  sinC  =  b  cos  h^jn 

qg  cos  C  =  R  +  b  sin  hmin 

ELIMINATING  b  TO  SOLVE 
FOR  sin  C  FROM  THESE  TWO 
EQUATIONS  GIVES  THE  CRITICAL 
VALUE  OF  ^  •  W  GIVEN  BY 
EQUATIONO).  THE  ASSUMPTION 
IS  MADE  THAT  THE  EARTH  IS 
SPHERICAL  AND  THEREFORE 
THAT  R  =  I. 


^  IS  A  UNIT  VECTOR  DIRECTED  TOWARD  THE  OBSERVERS  ZENITH 
W  IS  A  UNIT  VECTOR  IN  THE  DIRECTION  OF  ORBITAL  ANGULAR  MOMENTUM 


FIGURE  3  DERIVATION  OF 


CRITICAL 


VALUE  FOR  Z  •  W 


3.3  COMPUTATION  OF  t  AND  L  ^  FOR  EACH  PASS 

zh 

max 

This  calculation  is  used  to  determine  the  point  of  maximum 
elevation  angle  of  the  satellite  with  respect  to  the  sensor. 


(1)  Set  tj^  equal  to  t^^  and  initialize  for  Z  •  W  computat 
as  follows: 


ion 


(12) 

(13) 

Compute  the  sine  and  cosine  of  fi-  6 
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cos  “  6  ) 


1)  Iterate 

on  Z  •  W 

as  follows:  if  t .  +  t^  >  t„ 

Id  r 

return 

to  main  program;  otherwise, 
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=  sin 
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cosA  +  cos  (f2  -  0  )  sin  A 

(15) 
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CD 
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i+1 

i 

t  , 

1 

=  sin 

cci  -  e  ) 

cos  0  sin  i  -f  sin  0  cos  i 

(17) 

i+1 


where  tp  is  the  final  time  for  which  look  angles  are  required  and  0 
is  the  station  latitude. 

I  ^  *  ~i+ll—  ^1  continue  the  iteration;  otherwise, 

(3)  Set  tj^  equal  to  iterate  on  as  follows: 

(a)  Enter  the  XYZSB  subroutine  to  obtain  the 

position  and  velocity  of  the  satellite  at 

time  t .  H-  t„ 

1  B 

(b)  Compute  p  ,  p  and  £  from  equations  (29) 

through  (31) .  ^ 
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p 


zh 


(4)  Compute  pt  >  the  zenithal  component  of  the  range  velocity 
and  tne  zenithal  components  of  L. 

•  •  •  .  • 

=  (x  +0y)  cos  0  cos  0  +  (y  -Ox)  cos  0  sin  0  -h  z  sin  0  (18) 


1  •  ^ 

^zh  ■  P  ^'^zh  ■  A  ^zh^ 


where  0=0  +0(t.+t„-t) 

o  '  1  B  o'^ 


if  ^0  add  A  ^2  (  ^  ^-o  “  min.  at 

present)  and  continue  the  iteration;  otherwise, 
enter  the  following  iteration  on 

add  At2  to  t^ 


(5)  Enter  the  XYZSB  subroutine  to  obtain  the  position 
and  velocity  of  the  satellite  at  time  t^  +  tg 

(6)  Compute  as  above 

if  L  ,  >0  continue  the  iteration:  otherwise,  set 

zh  ^ 


(19) 


^t.  ,  =  25  minutes  and  N  =  0  and  enter  the 

i  --I  • 

following  iteration  on 

(7)  Iterate  to  obtain  the  point  of  maximum  elevation: 

set  At.  -  -  J  i  A  t._j  I  (20) 

N  =  N  +  1  (22) 


Enter  the  XYZSB  subroutine  and  compute  as  above. 

If  N  is  less  than  7  testL,:  0;  if  set  At  = 

zh  ’  1+1 


“  1  A  t^i  and  continue  iteration;  if  set 
At^_^^  =  ’  *2  ^  ^^i  ^  continue  iteration. 
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(23) 


(8)  If  N  =  7  compute  as  follows: 
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t  -  ;  otherwise,  set 

^  ^zh 

;  then  compute  p  ^  and  p 


as  follows: 
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X  ■  (X/cos  9  )  cos  9 

Y  “  (X/cos0)  sin  9 

where  X/cos  0  Is  a  station  coordinate  function  obtained  as 
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(x  +  X)  cos  0  cos  0  +  (y  +  Y)  cos  0  sin  0  +  (z 


P  “  (P. 


1/2 


xh  ^  ^yh  Pzh^ 


p  -  i  {  (x  +  X)  (x  +  y  0  )  +  (y  +  Y)  (y  -  X0)  +  (2 


‘^L  “  *^1+1  ^"l  ^  ^*^2 


(24) 

(25) 

(26) 

(27) 

(28) 

Input. 

+  Z)  cos  0 

(29) 

+  Z)  sln0 

(30) 

+  Z)k}  (31) 
(32) 
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(10)  Test  ^  zh  ^  exit  to  next  computation; 

otherwise  return  to  the  beginning  of  this  section 
3. 3.(1)  with  the  new  If  p  ^  ;^  .c(sin 

also  return  to  the  beginning  of  this  section  with 
the  new  t  . 

Li 


3.4  COMPUTATION  OF  THE  MAXIMUM  ELEVATION 

If  the  point  of  maximum  elevation  (CPA)  is  required,  compute 
A  and  h  as  follows: 

A  =  tan'^  ;  0  ^  A  <  2  "  (33) 

'P  xh 

p 

h  =  sin  (34) 

where  f  and  ,  are  available  from  the  previous  section  at  the  time  of 
closest  approacn. 


3.5  DETERMINATION  OF  THE  REQUIRED  ACQUISITION  MODEL 

Test  the  radar  type  to  determine  which  acquisition  model  is 

required : 

Planar  fans  use  PACQUI  formulation. 

Horizontal  fans  use  HACQUI  formulation. 

Trackers  use  TACQUI  formulation. 


3 . 6  PACQUI  FORMULATION 

Acquisition  model  for  planar  fans 

(1)  Compute  ^  *  N,  where  N  is  a  unit  vector  normal  to  and 
above  the  plane  of  the  fan. 

Tm  =^'N  (35) 


Set  \t  =  “10  minutes  and  t-  =  t  . 

2  1 
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(2)  Start  iteration  to  make  ^  •  N  change  sign: 

(a)  If  /  zh  ^  ®  continue  the  iteration  with  (c ) ; 
otherwise, 

(b)  If  this  is  the  first  time  through,  set 
t^=  t2  and  exit,  if  this  is  not  the  first 
time  through,  set  jO  .  N  equal  to  :  ^  > 

^t  =  +10  and  =  t2;  then  go  to  ^ 
step  (d  )  to  obtain  the  descending  observation 
t  ime  . 

(c)  If  ;  •  N  1  go  to  the  next  subsection; 

otherwise , 


(d) 

(36) 

'nj  -  £  ■  2 

(37) 

(e)  Compute  T,  and  ^  ,  from  equations  (29)  through 

(31)  . 


(f)  Compute  N  and  test  .  ®  continue 

the  iteration  with  (a)  above;  otherwise,  go  to  the 
next  subsection. 


(3) 


Iterate,  by  halving,  to  determine  the  time  when  the 
satellite  passes  within  the  observational  limits  of 
the  fan. 


(a) 

/’N3  (£  •  N)  \ti 

(38) 

1  ^^3  (i£  *  N):  2 

(b) 

"^i+l 

=  ^  +  ^4+1 

(39) 

=  (r  •  N) 

(40) 

(c) 

Compute 

p,  p  and  jL  ,  from  equations  (29) 

r  f  I 

through  (31) . 


(d)  Compute  £  .  N  and  test:  if  ’  .  -Hi  ^  to  the 
next  subsection;  otherwise^ return^'to  (a)  above 
to  continue  the  iteration. 
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(4)  Test  the  observation  with  respect  to  the  angular 

limits  of  the  fan:  if  (L  *  (L  •  L2)  2  (h  *  ^ 

the  observation  is  within  the  angular  limits  of  the 
fan;  otherwise,  return  to  3.6(2) (a). 

£ 

L  =  — ;  and  L2  are  unit  topocentric  vectors 

defining  the  angular  limits  of  the  fan.  ' 

(5)  If  range  limits  are  specified  perform  the  following 

test:  if  p  <  P„^^i  +  P'  cos"^  (L  •  L, )  the  (44) 

'  —  'maxi  max  —I'  ^  ' 

range  is  observable. 

Pmaxi  maximum  observable  range  along 

I 

p  is  the  derivative  of  maximum  observable  range 

with  respect  to  the  angle  cos“^  (L  •  .  It 

is  assumed  linear  for  this  program  and  is  given 
by: 


^ P  ma^2~P  maxi 
^  max  cos“l  (Lj  *  L2) 


(45) 


(6)  If  the  satellite  is  observable  and  the  time  of 

observation  falls  within  the  requested  time  limits, 
then  perform  the  following  calculations  if  illumination 
information  is  required. 


(a)  Compute  the  sun’s  true  longitude,  at  time 


=  T- 

1440 


(46) 


i  =  L  +  n  T  +  1.91  sin  (n  T  -  M  )  (47) 

O  O  0  o  ®o 

where  n  is  the  mean  notion  of  the  sun  in  degrees 
0 

per  day 

L  is  the  mean  longitude  of  the  sun  at  time 
©  . 
given  by 

L@  =  Lqq  -t-  n^T;  L®q  is  the  mean  longitude 
the  sun  at  the  beginning  of  the  epoch  year. 


T, 


of 


(48) 
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(49) 


T  o»  sun's 

longitude  of  perifocus 


where 


(b)  Calculate  the  geocentric  unit  vector  toward 
the  sun,  L^: 


r 


Q 

II 

COS  0^ 

cos  OL 

II 

0 

COS  5^ 

sin  a 

^  ^2® 

sin  6® 

CX  Q 

i  ©  -2.47  sin  2  4 

<5o  = 

tan'l  (0.4336635 

sina  ®) 

(50) 


(51) 

(52) 


(c) 


Calculate  and  test  the  elevation  angle  of  the  sun, 


R 


h®  =  sin  ^  (-Lg,  •  — )  (53) 

R  R 

where  is  a  unit  vector  from  the  station  to  the  geocenter. 

R 

If  h^  > -5^,no  visual  points  may  be  calculated. 

If  h^  <  -5^the  calculation  continues  to  determine  if  the 
satellite  is  illuminated. 


(d)  It  has  already  been  established  that  the  satellite 
is  above  the  sensor's  horizon.  The  Earth's 
shadow  is  assumed  cylindrical.  See  Figure  4. 

cos  it  =  (L©  ■  r)  (54) 

(e)  If  cos  ^  is  positive,  the  satellite  is  illuminated. 

If  cos  is  negative,  the  satellite  may  still  be 
illuminated.  This  is  determined  from  7  and  7^  as 
follows . 


^  -  90° 

(55) 

sin  (-) 

(56) 

If  7  +  7^  >  90^,  the  satellite  is  not  visible,  if7  +  i]  x  90°, 
the  satellite  is  illuminated. 
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R02363 


FIGURE  4. .  POSITION  OF  SATELLITE  WITH  RESPECT  TO  THE  EARTH'S  SHADOW 


(7) 


If  either  the  satellite  is  not  observable  or  this  is  the 
first  time  through,  and  t^  x  t2 ;  then  set 


=  ^Ni 

(57) 

t  . 

1 

=  *^2 

(58) 

At 

=  10  min 

(59) 

and  return  to 

3.6(3)(b)  . 

Otherwise,  continue  with  the 

next  subsection  after  storing  the  acquisition  coordinates 
for  output. 


3.7  HACQUI  FORMULATION 


Acquisition  model  for  horizontal  fans 


(1)  Set  t2  =  t^  and ^t  =  -10  min. 

(2)  Iterate  to  make f ^h  approach  /  sin  h^g£.  cos  and  sin 

are  available  from  the  acquisition  buffer  (input  quantities) 

(a)  If  1  r -h  ■  '^ref 

~  (60) 


(4)  below;  otherwise,  continue  with  (b) 


(b)  Set  K3  =  1  and  =  t^  -h^t  (61) 

(c)  Compute  p,  p  and  £  ^  from  equations  (29) 
through  (31) . 

(d)  If  ^  P  sin  h^^£  return  to  (a)  above;  (62) 

otherwise,  continue  with  (3). 


(3) 


Iterate  to  obtain  the  time  of  fan  penetration 


(a) 

K3  in 

zh  -  r  sin  h^gf)  At^ 

(63) 

■  Is  (. 

,  -  p  sin  h  )'  2 

zh  '  ref  ■ 

(b) 

s 

=  /Sh  ■ 

;  sin  h  ^ 
ref 

(6A) 

‘^i+l 

II 

rr 

(65) 
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(c) 

(d) 


Compute  p  ,  p  and  p  from  equations  (29) 

If  Ipzh  ■  P  \  >  P  ^  cos  hj-ef 

(a);  otherwise,  continue  with  (4). 


through  (31) . 

return  to 

(66) 


(4) 


Compute  A  and  h  from 
A  =  tan 

h  =  sin 


P 

-1  ^vh 


-1  ^zh 
P 


(67) 

(68) 


(5)  If  this  is  a  tracker  to  to  (8);  othervise,  continue 
with  (6)  . 

(6)  If  (A2  -  (A  -  A^)  (A2  -  A)>0  the  observation  is 

within  the  angular  limits  of  the  fan  so  continue  with 

(7)  .  A]^  and  A2  are  the  azimuthal  limits  of  the  fan. 

If<  0  and  <  t2,  set  =  ^i>^  t  =  10  min  and  tj[  =  t2, 
then  return  to  3.7(2)  (b)  ;  otherwise  exit. 

(7)  If  Pi  PmxI  + 

continue  with 

^maxl  maximum  observable  range  in  the  A^  direction 


p*ax  "  ^1)  range  is  observable  so 

(a)."" 


Pmax  derivative  of  maximum  range  with  respect 

to  (A  -  Aj^)  .  It  is  assumed  linear  and  is  given  by: 


I 

p  max 


P  max2  -  Pmaxl 


(69) 


If  P>  Pmaxl  +  Pmax  -  A^)  and  <  t2,  set 

t2,  the  return  to 


Tl  = 


At  =  10  min  and 


3.7(2)  (b);  otherwise  exit. 


4  = 


(8)  If  the  satellite  is  observable  and  the  time  of 
observation  is  within  the  requested  time  limits; 
then,  if  required,  test  for  solar  illumination 
using  equations  (46)  through  (56) ,  If  this  is 
the  first  time  through  and  t^  <  t2,  set  =  t^, 

A  t  =  10  min  and  t^  =  t2,  then  return  to  3.7(2)  (b); 
otherwise,  set  T2  =  and  t^  =  t2  and  exit  to  the 
next  subsection.  In  either  case,  store  the 
acquisition  coordinates  for  output. 
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3.8  TACQUI  FORMULATION 

Acquisition  model  for  trackers 

(1)  If  a  maximum  range  is  specified  test  P,  if  p>p 
exit,  otherwise  continue  with  (2). 

(2)  If  this  is  a  phased  array  tracker,  go  to  TACQUIl 
(3.9).  Otherwise,  set  Aj^  =  0,  A2  =  27T  and  go  to 
HACQUI  (3.7) . 

(3)  If  only  the  ascending  half  of  the  pass  is  required, 
set  T2  =  t2. 

(4)  Test  the  points  per  pass  integer,  P: 

If  P  ■  9^an  output  interval,  At,  is  specified,  so  go  to  (5); 

otherwise  set 


and  go  to  (6) . 

(5)  Set  N  =  integral  part  of  (T2  -  T^)/2At  and 
ti  =  j  (T2  +  Ti)  -  (N  +  1)  A  t 

(6)  If  this  is  a  phased  array,  go  to  (8) . 

(7)  If  ascending  points  only  are  required,  set 
^2  =  ^2  +At 

• 

(8)  Compute  p.  A,  h  and p  ,  for  output,  at  each  time 
point  between  Tj^  and  T2  required  by  (4)  or  (5) 
above . 


(70) 

(71) 


(72) 

(73) 


(74) 
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3.9  TACQUIl  FORMULATION 


Acquisition  model  for  phased  array  trackers 

(1)  Set  \  =  I  and  go  to  AFILT3  (3.10) 

(a)  if  this  observation  passes  the  tests  in  AFILT3  or  is 
marginal  and  visible,  go  to  (4) . 

(b)  if  this  observation  fails  the  tests  in  AFILT3  or  is 
marginal  but  not  visible  as  described  by  equations 
98-100,  go  to  (2) . 


(2)  Set  =  -1,  =  t^,  =  -1  and  At  -  -0.2  min  (75) 

(3)  Iterate  to  check  for  visible  points  on  this  pass 

(a)  Set  t^^j^  =  t^  +  A  t  (76) 

(b)  Compute  p  ,  p  and  p,  from  equations  (29)  through 
(31) . 

(c)  If  p^^  >  0  go  to  (d);  if  <  0  and  t^  <  set 

~  ^2*  At  =  0.2  and  =  +1  and  go  to  (a)  .  (77) 

(d)  Go  to  AFILT3 


If  the  satellite  fails  the  tests  in  AFILT3,  return  to  (a) . 

If  it  passes  the  tests,  set  t2  =  t^^  and  go  to  (e)  . 

If  it  is  marginal,  set  t2  =  tj^  and  go  to  (8)  . 

(e)  Set  A  ^  ^3  ^^i 

(4)  Set  =  +1  and  At  =  -10  min  (79) 

(5)  Set 

Compute  p  ,  p  and  £^,  from  equations  (29)  through  (31)  . 

Go  to  AFILT3 


If  the  satellite  passes  the  tests  in  AFILT3,  return  to 
the  beginning  of  3.9(5). 

If  it  fails  the  tests,  go  to  3.9(6). 

If  it  is  marginal,  go  to  3.9(8). 
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-1 


(81) 


• '  1 

(6)  Sst  A t  j  dnd  — 

(7)  Iterate  to  obtain  the  times  of  marginal  visibility 

(a)  Set  ti+i  =  t^+Atj^+i 

(b)  Compute  p,  p  and  p,  from  equations  (29)  through 
(31). 

(c) .  Go  to  AFILT3 


If  the  satellite  passes  the  tests  in  AFILT3  go  to  3.9(3)(e). 
If  it  fails  the  tests  go  to  3.9(6). 

If  it  is  marginal  go  to  3.9(8). 

(8)  Compute  A  and  h  from  equations  (67)  and  (68)  and: 

If  this  is  the  first  time  through  set 


and  go  to  3.9(5);  otherwise,  if  t^  >  Tj^  set  T2 


and  exit . 


=  t^;  if  <  Tj^  set 


(83) 

(84) 

(85) 

(86) 

(87) 

(88) 

(89) 


3.10  AFILT3  FORMULATION 


Determine  whether  the  satellite  is  visible,  invisible  or 
marginally  visible  to  the  sensor  at  this  time. 


(1)  Test  against  minimum  elevation  angle 
(a)  Set  <5  =  -  psin  h^.^  and 


(90) 


E 


p  C  cos 


^min 


(91) 


U  ,  V  ,  cos  ,  sin  h  .  ,  and  cos  h  .  are  stored  from  input 

max  max  max  min  mm 

into  the  FANTAB  buffer. 
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(b) 

Go  to  AFILT31  (3.11) 

(2) 

Test 

against  maximum  off  boresight  angle 

(a) 

Set  6  =  p  .  y  -  p  cos 

(92) 

E  =  p  C  sin  ^ 

max 

(93) 

(b) 

Go  to  AFILT31 

(3) 

Test 

against  minimum  angle  from  z  axis 

(a) 

Set  6  =  pu  max  -  1  P  •  2  i 

(94) 

E  =  p  €  (1  - 

^  max 

(95) 

(b) 

Go  to  AFILT31 

(4) 

Test 

against  minimum  angle  from  x  axis 

U) 

^  ^max  ■  1  £  •  2i.  1 

(96) 

E  =  p  e  (1  - 

max 

(97) 

(b) 

Go  to  AFILT31 

AFILT31 

FORMULATION 

Subroutine  used  by  AFILT3 

(1) 

If  6 >  0  the  satellite  is  visible 

(98) 

(2) 

If  6<0  the  satellite  is  invisible 

(99) 

(3) 

If  1  6 

1  <E  the  satellite  is  marginally  visible 

(100) 
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SECTION  4 


OPERATING  INSTRUCTIONS  AND  COMPUTER  REQUIREMENTS 


The  OBSERV  module  is  programmed  for  the  Philco  2000  computer. 
This  section  describes  the  tape  setup,  deck  setup,  input  options  and 
output  formats. 

4.1  GENERAL 

This  program  has  two  modes  of  execution:  (1)  in  conjunction 
with  the  Semi-Automatic  System  job-schedule  mode  of  operation,  where  the 
normal  operating  procedures  required  for  this  mode  are  described  in 
Section  2  of  reference  3;  and  (2)  the  manual  mode  of  operation  which 
obtains  input  from  the  console  typewriter  instead  of  the  SCHEDULE  TAPE. 

Input  quantities  are  to  specify  which  sensor  is  to  be  provided 
acquisition  coordinates,  which  satellites  are  to  be  observed  and  the  time 
period  which  calculations  are  to  cover.  The  data  are  calculated  and 
stored  in  core  and  on  magnetic  tape  for  one  satellite  at  a  time.  Note 
that  any  or  all  types  of  acquisition  models  can  be  combined  in  the  same 
case. 

For  one  satellite,  output  data  for  the  visual  passes  only  and 
all  the  predictions  for  one  pass  may  be  printed  in  chronological  order 
without  being  mixed  with  predictions  for  other  satellites. 
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Due  to  changes  in  system  operating  procedures,  OBSERV  has  be¬ 
come  somewhat  like  a  main  sequence  program,  which  reverses  the  original 
design  specifications.  Therefore,  the  program  has  been  modified  so  that 
it  may  be  run  in  the  manual  mode.  In  this  mode  the  program  may  be  called 
big  using  the  console  typewriter.  The  input  is  the  same  as  for  option 
0  in  the  schedule  tape  mode  except  that  the  base  day  and  base  message 
numbers  are  typed  in.  Most  of  the  changes  are  primarily  concerned  with 
input  data  processing. 

4.2  TAPE  SETUP 

Tape  assignments  are  displayed  in  Figure  5.  When  OBSERV  is 
run  in  the  manual  mode  of  operation  the  SCHEDULE  TAPE  (logical  2)  is  not 
used. 

4.3  DECK  SETUP 

For  both  modes  of  operation  (schedule  and  manual),  the  FAN 
TAPE  (logical  0)  is  generated  from  punched  cards  on  the  Philco  1000  in 
read-code  mode  with  sense  option  on.  Nine  types  of  cards  are  used  (see 
Figure  6) : 


CARD  TYPE 

CONTENT 

1 

"FANCARDS"  Card 

2 

\ 

Control  Card 

3 

case 

Fan/ Tracker  Card 

4 

data 

^  cards 

"FROM"  Address  Card 

5 

"INFO"  Address  Card 

6 

"TO"  Address  Card 

7 

J 

"ALL",  "ALL  BUT",  or  "ONLY 

8 

ENDCASE  Card 

9 

ENDSCHED  Card 

Explanation  of  card  types; 

TYPE  DESCRIPTION 

1  Used  as  the  Tape  Identifier. 

See  Figure  II-l 

2  Must  always  be  used  and 

specifies  data  about  the 
sensor,  the  calculations 
and  the  output.  Fields 
11  and  12  are  used  in  the 
headings  of  the  printed 
output.  See  Figure  II- 2 
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Logical 

Unit 


Tape 

Identification 


Description 


0 


I 


2 


7 


8 


9 


11 


(write  ring  in) 


(write  ring  in) 


(write  ring  in) 


FAN  TAPE  -  Input 


SPS  B-2  Master 


SCHEDULE  TAPE  -  Input 
(Not  required  in 
manual  mode) 


Sensor,  Element  Acquisition 
Information  Communication 
Files 


SCRATCH 


SCRATCH 


SCRATCH 


OUTPUT 


FIGURE  5.  TAPE  SETUP  FOR  OBSERV 
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— 

"ENDSCHED”  Card 


— 

"ENDCASE"  Card 


— 

CONTROL  Card 

- 

"ENDCASE"  Card 


"ALL,"  "ALL  BUT",  or 
"ONLY"  Card  (S) 


"INFO"  Card(s) 


"FROM"  Card 


/ 

FAN/TRACKER  Card(s) 

r 

CONTROL  Card 

"FANCARDS"  Card 

FIGURE  6.  DECK  SETUP  FOR  FAN  TAPE  -  (LOGICAL  0) 
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Type  Description 

3  FAN  Card  -  used  to  specify 

data  for  fixed  beam 
surveillance  sensors.  As 
many  as  two  fixed  beams  or 
fans  may  be  specified  on  one 
card.  A  maximum  of  fifteen 
cards,  specifying  no  more  than 
30  beams  can  be  used.  See 
Figure  II-3. 

TRACKER  Card  -  used  to  specify 
data  for  a  sensor  with  tracking 
capability.  This  card,  one  per 
sensor,  must  have  a  A-99.0” 
punched  in  the  first  field.  Any 
number  2  thru  8  points  may  be  speci¬ 
fied  per  satellite  pass.  If  9  is 
indicated-points  are  spaced  At  apart. 
See  Figure  II-4. 

4,5,6  The  FROM  card  indicates  the 

address  of  the  sending 
agency*  There  is  one  of  these 
cards  per  case.  The  first  TO 
card  shows  the  address  of  the 
sensor  to  which  the  teletype 
message  will  be  sent.  This 
station  has  primary  interest 
and  maintains  control  over  the 
message  received.  Other 
stations  or  persons  may  also 
be  sent  this  message.  They 
are  indicated  on  a  TO  card  if 
they  have  a  secondary  interest 
in  the  message.  If  the  message 
is  sent  for  information  only 
then  an  INFO  card  is  used.  The 
total  of  INFO  and  TO  cards 
cannot  exceed  nine  per  case. 

Columns  1-64  of  the  Address 
card  are  positioned  on  the  DE 
line  of  the  output,  while  those 
for  the  TO  and  INFO  cards  are 
positioned  on  the  preceding 
line  of  the  message  in  the 
format  required  by  the  automatic 
routing  equipment.  See  Figure 
II-5. 
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Type 

Description 

7 

Specifies  the  satellites 
to  be  used.  The  ALL  card 
indicates  all  satellites 
are  to  be  used  in  the  run. 

The  ALL  BUT  card  indicates 
all  but  the  satellites 
specified  in  the  variable 
field  beginning  in  Column  9 
are  to  be  run.  The  ONLY 
card  indicates  only  the  ones 
specified  in  the  variable 
field  are  to  be  run.  The 
satellite  numbers  are 
specified  by  five  digit 
numerics  separated  by 
commas.  A  range  of 
satellites  may  also  be 
specified.  For  example, 
assume  satellites  00004, 

00005,  00006,  00007,  are  to  be 
run.  This  may  be  specified 
on  an  ONLY  card  in  one  of 
two  ways: 

ONLY  00004,  00005,  00006,  00007, 

ONLY  00004  -  00007 

Data  can  continue  on  sub¬ 
sequent  cards,  the  data 
beginning  in  Column  1 . 

See  Figure  II-6. 

8.9 

Both  cards  have  11-8-2  punch 
in  Column  9  for  END  BLOCK 

Control  and  both  are  the  same 
as  those  used  on  Schedule  Tape 
jobs  . 

END  CASE  -  separates  each  group 
of  Case  Data  Cards. 

ENDSCHED  -  the  last  card  in  the 
deck . 

The  required  order  of  cards  to  be  used  for  the  FAN  Input  Data 
Tape  is  as  follows: 


TYPE 

CONTENT 

1 

"FANCARDS"  Card 

2-7 

Case  Data  Cards 
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Content 


Type 

8  END  CASE  Card 

2-7  Case  Data  Cards 

8  END  CASE  Card 


9  ENDSCHED  Card 

The  Case  Data  Cards  are  arranged  in  the  following 
order: 


TYPE  CONTENT  COMMENT 
2  Control  Card  One  per  case 


3 


Fan/Tracker  One  Tracker  card  and/or 

Cards  any  number  of  fan  cards 

the  total  not  to  exceed 
30  fans . 


4  "FROM"  Card  One  per  case 

5  "TO"  Card  Up  to  nine  per  case  with 

limitation  that  the  sum 
of  "TO"  and  "INFO"  Cards 
cannot  exceed  nine. 


6 


Either 
"ALL",  "ALL 
BUT"  or 
"ONLY" 


One  per  case;  additional 
satellite  specifiers  can 
follow  "ALL  BUT"  and  "ONLY" 
Cards . 


For  schedule  mode  of  operation  the  SCHEDULE 

TAPE  (logical  2)  is  generated  from  punched  cards  in  the  same  manner  as  the 

FAN  TAPE  is  generated  (see  Figure  7).  The  cards  are  as  follows: 

ID  Card 
JOB  Card 

REM  Card  (optional) 

SPS  JOB  Card 

Parameter  (Base-Time)  Card 

Data  Cards  (for  options  1,  2,  3,  4,  and  5  only)  - 
Element,  Sensor,  etc. 

ENDOFJOB  Card 

The  ID,  JOB,  REM,  ENDOFJOB,  ENDSCHED  and  the  END  CASE  Cards  are 
described  in  Section  5.4  of  reference  3. 

The  parameter  (Base-Time)  Card  is  depicted  in  Figure  II- 7 
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ENlX)FJOB  Card 


SENSOR  Cards 


SATELLITE  NUMBER  Cards 


ELEMENT  Cards 


Base-Time  Card 


SPS  JOB  Card 


REM  Card  (optional) 


JOB  Card 


ID  Card 


dependent  on 
input  options 


FIGURE  7.  DECK  SETUP  FOR  SCHEDULE  TAPE  -  (LOGICAL  2) 
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4,4  INPUT  OPTIONS 

The  program  allows  six  input  options  while  in  the  schedule  tape 
mode  of  operation.  The  input  option  designates  whether  required  data  will 


come  from  the 

input  tape 

or  from 

standard 

system  files 

• 

TABLE 

I  INPUT 

OPTIONS 

Tape  4  (SEAI) 

Tape  2 

(SCHEDULE) 

INPUT 

PARAMETER  ELEMENT 

SATELLITE 

SENSOR 

OPTION 

E-FII£ 

S-FIIE 

CARDS 

CARDS 

NUMBER  CARDS 

CARDS 

0 

•k 

* 

Yes 

No 

No 

No 

1 

k 

Yes 

Yes 

No 

No 

2 

k 

k 

Yes 

No 

Yes 

No 

3 

Yes 

Yes 

No 

Yes 

4 

k 

Yes 

No 

Yes 

Yes 

5 

k 

Yes 

No 

No 

Yes 

*Use  of  these  files  is  implied  with  this  option. 

Notes:  (1)  Parameter  card  -  This  card  specifies  the  base  day  and  base 

message  number. 

(2)  E-File  -  This  file  on  the  SEAI  tape  contains  the  elements  of 
all  satellite  orbits. 

(3)  S-File  -  File  on  the  SEAI  tape  which  contains  the  coordinates 
of  all  the  sensors. 

(4)  Element  Cards  -  Each  set  of  six  cards  contains  the  elements 
of  any  given  satellite  orbit. 

(5)  Satellite  Number  Cards  -  These  cards  contain  the  numbers  of 
satellites  whose  elements  are  to  be  obtained  from  the  E-File. 

(6)  Sensor  Cards  -  These  cards  contain  the  coordinates  of  any 
one  sensor. 

Descriptions  of  the  cards  and  tape  files  mentioned  above  can 
be  found  in  Sections  5.4  and  5.5  respectively,  of  reference  3. 
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A  description  of  each  option  follows: 

0  -  The  elements  of  those  satellite  orbits  on  the  E-File  which 
are  specified  on  the  ALL,  ALLBUT  or  ONLY  card  will  be  used 
in  calculations.  The  coordinates  of  the  sensor  specified 
on  the  Control  Card  will  be  obtained  from  the  S-File, 

1  -  The  elements  introduced  by  the  Element  Cards  will  be  used 

in  calculations.  All  other  operations  are  the  same  as 
option  0. 

2  -  Those  elements  specified  on  the  Satellite  Number  Cards  will 

be  read  from  the  E-File  and  used  for  calculations.  All 
other  operations  are  the  same  as  option  0. 

3  -  Operations  are  similar  to  option  1  except  that  the  sensor 

coordinates  are  obtained  from  the  Sensor  Card. 

4  -  Operations  are  similar  to  option  2  except  that  the  sensor 

coordinates  are  obtained  from  the  Sensor  Card. 

5  -  The  elements  of  those  satellite  orbits  on  the  E-File  which 

are  specified  on  the  ALL,  ALLBUT  or  ONLY  card  will  be  used  in 
calculations.  The  sensor  coordinates  are  obtained  from 
the  Sensor  Card. 

4.5  OUTPUT 

a.  Options 

(1)  -0-  Specifies  the  generation  of  the  output  on  printed  copy  and 
teletype  tape. 

(2)  -1-  Output  is  produced  on  printed  copy  only.  Note  that  the 
information  on  the  printed  copy  and  the  teletype  tape  are  in  the 
same  order;  however,  the  direction  cosine  printout  is  optional 
on  hard  copy  but  is  not  available  for  the  teletype  tape.  When 
run  in  manual  mode,  option  0  is  automatically  specified.  In  the 
schedule  mode,  column  18  of  the  SPSJOB  card  specifies  the  option 
(0  or  1). 

b.  Format 

Figure  8  shows  the  general  format  of  the  output  with  heading 
information.  FAN  number  is  optional  on  both  hard  copy  and 
teletype  tape;  also,  when  requested  for  a  tracker,  FAN  number 
prints  '*T**  and  for  point  of  maximum  elevation  ’***'*,  Every 
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SAT.  SUMMARY  FOR  STA  -  XXX 


NNNNN,  . 

DECAYING 

NNNNN . 

100  DAYS  PAST  EPOCH 

NNNNN . 

SAT. NO. /SET  NO. 
NNNNN/SSSS.  .  .  . 


PP  SSS  TTTT  WW . (up  to  9  addresses 

DE  RRRR  MMMM  C 
CCCk 

(  P  DD/HHMMZ 

FW  SENDING  STATION  ADDRESS 

TO  STATION  ADDRESS 

INFO  STATION  ADDRESS 
V 

CLASSIFICATION  (see  below)  DDD  HHMM.FF 
LOOK  ANGLE  SCHEDULE  FOR  STATION  ADDRESS 

SAT  XXXX _ TIME  ELEV  AZMTH  RANGE  R«RATE  FAN  DIRECTION  COSINES 

No.  U  V  W 


DAY  DDD  DD/MM/YY  (IOC) 

NNN  NNNNN  HHMM.FF  -EE.E  AAA.A  RRRRR  -RR.R 


NN  +.  UUU  +.WV  +.WWH 


NO  MORE  DATA 

^  DD/HHMMZ  MMM  RRRRR 
Classification  Format 
UNCLAS  ISPADATLAS 
CONFIDENTIAL  ISPADATIAS 

SECRET  ISPADATLAS 
SECRETNOFORN  ISPADATLAS 

SECRET  RELEASABLE  OUTSIDE  SSO  CHANNELS  ISPADATLAS 

FIGURE  8  OBSERVING  SCHEDULE  PROGRAM  OUTPUT  FORMAT 


XXX  .  Station  ID  Number 
NNNNN  »  Satellite  Number 


^ NNNNN  ■  000  if  no  Satellites 
\  qualify  for  these  two 

categories 


Hard  Copy  Only 


SSSS  ■  Element  Set  Number 

■  TTY  Heading  for  each  message  or  after  every  100  lines  if  TTY  is  requested  with  addressing 
Priority  and  To  and  INFO  Station  Route  Addresses 

RRRRR  •  Sending  Station  Route  Address;  MMMM  ■  Message  Number;  C  «  A  or  D 
CCC  «  ZNR  if  unclassified 
Current  Time 

^  Route  Addresses  mey  also  be  included 
Current  Time 


XXXX  -  ELEM  or  REV 

XX  «  KM  or  NM 


Data  Within  Period 


Hard  Copy  and  TTY  output 


Current  Time;  Month;  Sending  Station  Route  Address 


) 


TTY  Wrapup 


NOTES:  Underlined  quantities  are  of  fixed  format  and  are 
printed  as  shown. 

This  Format  is  subject  to  change  without  notice  in 
order  to  comply  with  Military  Network  changes. 
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effort  has  been  made  to  ensure  that  teletype  headings  conform  with  the 
procedure  presently  established  for  use  within  the  military  networks. 
The  RANGE  may  print  "O”  kilometers  -  this  indicates  that  the  actual 
range  was  greater  than  16,383  km,  and  could  not  be  contained  in  the 
internal  packed  format. 

c .  Satellite  Summary 

The  satellite  stimmary  output  routine  has  been  retained  which 
lists  the  satellites  being  used  and  their  corresponding  element  set 
numbers.  This  is  printed  on  the  hardcopy  only.  Special  comments  are 
printed  if  the  predictions  are  more  than  one  hundred  days  from  epoch 
or  if  the  satellite  has  reached  decay  conditions  during  the  prediction. 


39 


d .  Diagnostic  Error  Comments 

The  program  may  print  any  one  of  a  number  of  diagnostic  error 
comments  some  of  which  indicate  an  error  in  the  input  and  others 


which  indicate  a  malfunction  of  the  program  or  the  machine. 

They  are  nearly  all  self-explanatory  and  are  intended  to  aid 
the  user  in  the  full  utilization  of  the  program.  The  comments 
which  might  appear  are  as  follows: 

(1)  "CASE  REJECTED  -  BASE  TIME  CARD  MISSING  OR  IN  ERR(»". 

The  entire  job  is  rejected  because  of  a  faulty  card  or 
because  the  base  time  or  message  number  was  typed  incorrectly. 

(2)  "CASE  REJ-INP  ERR  -  STA  XXX"  The  current  case  only  is 
rejected  for  one  of  the  following  stated  reasons: 

"ERROR  ON  ALL  BUT  OR  (MiY  CARDS". 

"FAN  PARAMETER  (REQUEST)  CARD  MISSING  (NO  R  IN  COLUMN  79)." 
"CHECK  INPUT  DATA  FOR  ILLEGAL  CHARACTERS  IN  FIELDS." 

"STA.  NO.  ON  R  AND  F  CARDS  DIFFER." 

"FAN  CARDS  MISSING  (NO  F  IN  COLUMN  79)." 

"ADDRESS  CARD  MISSING" 

"PRI(»ITY  NOT  PUNCHED  IN  PARAMETER  (REQUEST)  CARD." 

"MWE  THAN  THIRTY  RECORDS  IN  F  TYPE  CARDS" 

"ALL,  ALL  BUT,  OR  ONLY  CARDS  MISSING" 

"ROUTING  DATA  MISSING" 

"TOO  MANY  ROUTE  CARDS" 

(3)  "ERROR  m  TRACKER  CARD.  CARD  REJECTED"  A  tracker  card  is 
rejected  for  one  of  the  following  reasons: 

"ONLY  1  TRACKER  CARD  ALLOWED" 

"LIMITS  ON  BORES IGHT  ANGLES  WRONG" 

"POINTS  PER  PASS  WRONG" 

"DELTA  T  IS  ZERO" 

"MAX,  RANGE  IS  WRONG" 

"MIN.  ELEV.  GREATER  THAN  90" 

(4)  "ERROR  IN  FAN  RECORD.  RECORD  REJECTED"  A  single  fan  record 
is  rejected  for  one  of  the  following  reasons: 
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**FAN  TYPE  NOT  H  OR  P” 

"FAN  ENDS  TOO  CLOSE  TO  COLINEAR" 

"ELEVATION  GREATER  THAN  89  DEG" 

"AZIMUTH  LIMITS  ARE  EQUAL" 

"MAX,  RANGE  IS  WRONG" 

(5)  "SUBROUTINE  ERROR  FROM  LOCATION  XXXXX" 

(6)  "'EXPONENT  OVERFLOW  FRCM  LOCATION  XXXXX" 

After  printing  either  of  the  above  two  comments, 
the  program  continues  processing  at  the  next  logical 
point. 

4.6  PROGRAM  NOTES 

a .  Case  !iypass  Option 

Toggle  47  in  the  on  position  causes  the  program  to  type  the  sensor 
about  to  be  processed  and  wait  for  a  "STOP" or  a  "GO"  type-in  from  the 
operator.  A  "STOP"  will  cause  the  case  to  be  bypassed.  A  "GO"  will 
cause  the  case  to  be  run. 

b .  Point  of  Maximum  Elevation 

The  point  of  maximum  elevation  is  the  first  point  calculated.  If 
the  range  at  the  point  of  maximum  elevation  exceeds  the  maximum  range 
of  the  tracker,  the  entire  pass  is  rejected.  If  this  point  falls  within 
the  maximum  range,  the  entire  pass  is  retained. 

c .  Use  of  the  ALL,  ALL  BUT,  and  ONLY  cards. 

One  of  these  cards  must  be  present  in  every  set  of  Case  Data  Cards 
that  is  used  to  generate  the  Fan  Input  Data  Tape.  The  content  of  this 
card  is  important  only  for  input  options  of  zero  and  five,  because 
Element  and  Satellite  Number  Cards  are  not  used.  Therefore,  it  becomes 
necessary  to  specify  which  satellites  are  desired  from  the  E-File.^ 

This  is  accomplished  by  using  an  ALL,  ALL  BUT  or  ONLY  card  as  described 
in  Section  4.3a. 

For  input  options  1,  2,  3  and  4,  the  Schedule  Tape  contains  either 
Element  or  Satellite  Number  Cards  to  specify  which  satellites  are  to  be 
used.  Because  this  tape  overrides  the  Fan  Input  Data  Tape,  any  one  of 
the  ALL,  ALL  BUT  or  ONLY  cards  can  be  used  since  it  will  not  be  read. 
Therefore,  whichever  card  is  used  may  either  be  blank  or  contain  satellite 
numbers . 

1  Refer  to  Table  1  in  Section  4.4 
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d .  Use  of  the  Satellite  Summary 

The  information  printed  on  the  Satellite  Summary  is  dependent  on 
the  input  option.  This  information  is  particularly  helpful  when  using 
input  option  zero.  For  this  input,  the  summary  lists  only  those 
satellites  available  on  the  E-File  of  all  those  requested  on  the  ALL, 

ALL  BUT  or  ONLY  Cards. 

However,  for  options  1,  2,  3,  and  4  the  summary  prints  out  all  the 
satellites  on  the  Element  or  Satellite  Number  Cards. 

e .  Acquisition  Buffer 

Depending  on  the  type  of  sensor,  the  acquisition  buffer  (Figure  I-l) 
holds  the  respective  constants  for  processing  planar  fans,  horizontal 
fans,  and  trackers. 

f .  Operational  Sequence 

The  B-3  system  is  initialized  by  depressing  the  "load”  button  on 
the  console.  This  rewinds  the  system  tape,  reads  the  first  block  into 
core  and  executes  a  jump  to  cell  0. 

EXECMODl  and  EXECM0D2  are  then  loaded  into  core  and  the  tape  on 
logical  4  is  checked  for  proper  l.D.  "NEXT  FUNCTION"  is  then  typed  on 
the  console  typewriter.  The  operator  can  respond  to  this  comment  in 
several  ways.  He  may  type  ’WANUAL",  "EXEC",  or  "WRAPUP".  "WRAPUP" 
will  wrap  up  the  output  tape  and  rewind  it  in  lock-out . 

(1)  Manual  Mode 

If  the  operator  types  "MANUAL"  the  system  will  request 
the  program  l.D,  (OBSERV).  After  typing  in  the  l.D.  the  system 
will  execute  the  object  program,  which  in  turn  will  request  the 
"BASE  DAY*  and  "BASE  MESSAGE  NO."  via  the  required  input  console 
typewriter.  .The  operator  must  be  certain  that  the  data  has  been 
prestored  onto  a  tape  mounted  on  logical  0.  Upon  completion  of 
the  program,  the  system  will  again  type  "NEXT  FUNCTION". 


42 


(2)  Schedule  Mode 

If  the  operator  types  **EXEC”  and  toggle  24  is  on,  then 
the  schedule  tape  mounted  on  logical  unit  2  will  be  processed. 
A  schedule  tape  program  is  requested  by  using  an  ”SPSJOB”  card. 
Such  a  request  causes  the  system  to  load  EXECM0D3  into  core. 
EXECM)D3  then  converts  the  input  data  and  places  it  in  the 
proper  buffers.  It  then  returns  control  to  EXECM0D2  which 
loads  the  object  program  and  executes  it.  When  all  the  jobs 
on  the  schedule  tape  have  been  completed,  the  system  again 
types  "NEXT  FUNCTION". 
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SECTION  5 


PROGRAM  TEST  CASE 


The  test  case  included  in  this  section  illustrates  many  of 
the  features  of  the  modified  program.  The  input  data  are  shown  in 
Figure  9  and  the  output  in  Figure  10. 

The  satellites  which  were  used  exhibit  a  wide  variety  of 
characteristics.  Satellite  00001  has  a  period  of  approximately  20  hours 
and  a  small  eccentricity;  satellite  00002  has  a  very  high  eccentricity 
(0.7);  and  satellite  00003  a  very  low  inclination  (1.0®).  Satellite 
00004  has  a  very  small  perigee  height;  satellite  00005  has  a  high  drag; 
and  satellites  00006  and  00007  have  typical  direct  and  retrograde  orbits, 
respectively.  The  sensor  used  is  located  at  30^  north  latitude  and 
90°  west  longitude. 

The  acquisition  model  is  a  complex  one  consisting  of  a  com¬ 
posite  of  each  of  the  different  types.  It  contains  the  following: 

(1)  A  phased-array  tracker  configuration  with  the 
boresight  oriented  at  an  elevation  of  45°  and 
azimuth  of  180°.  The  limits  imposed  are  1° 
in  elevation,  60°  in  a  and  jS,  (alpha  and  beta  are 
respectively,  the  compliments  of  the  angles  between  the 
range  vector  and  the  primary  and  tertiary  topocentric 
reference  vectors)  and  70°  in  of f-boresight  angle. 


(2)  A  horizontal  fan  at  an  elevation  of  5^  extending 
only  within  the  tracker  limits 

(3)  A  series  of  five  planar  fans  which  form  a  crude 

centered  about  the  boresight  vector.  This 
figure  ranges  in  azimuth  from  140^  to  220°  and 
in  elevation  from  25°  to  65°. 


PLANAR  FANS 


Fan  # 

Beg .  E lev . 

Beg .  Az 

End.  Elev. 

End .  Az 

1 

65° 

140° 

65° 

220° 

2 

65° 

220° 

45° 

220° 

3 

45° 

140° 

45° 

220° 

4 

45° 

140° 

25° 

140° 

5 

25° 

140° 

25° 

220° 

(4)  The  point  of  maximum  elevation  is  also  requested 
and  is  printed  regardless  of  elevation  or  azimuth. 

No  range  test  is  requested,  nor  is  a  visual  only  test  or  up- 
pass  only.  It  is  requested  that  the  passes  not  be  interlaced. 

The  output  shows  the  acquisition  data  for  all  satellites 
except  00001  and  00003.  Satellite  00001  has  a  large  period  and  was 
not  positioned  correctly  for  acquisition  during  the  period  of  interest. 
Satellite  00003  has  too  low  an  inclination  for  the  sensor  location. 

The  output  data  for  satellite  00002  shows  the  advantage  of 
using  maximum  elevation  as  opposed  to  closest  approach.  One  may  note 
from  the  range-rate  values  that  frequently  such  a  satellite  does  not 
have  a  closest  approach  point  during  a  complete  pass. 

The  pass  which  satellite  00007  makes  on  revolution  994 
illustrates  well  the  use  of  the  composite  acquisition  model.  Observe 
that  it  rises  through  the  lower  tracker  boundary,  penetrates  the 
horizontal  fan,  passes  through  3  segments  of  the  *'S"  configuration, 
reaches  maximum  elevation,  and  finally  leaves  the  tracker  coverage 
at  one  of  the  **corners**  . 

The  pass  which  satellite  00006  makes  on  revolution  899 
illustrates  the  program* s  ability  to  detect  very  short  passes.  (Note  that  the 
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The 


point  of  maximum  elevation  is  not  within  the  tracker  coverage.) 
period  of  time  during  which  the  satellite  is  within  the  tracker  coverage 
is  only  .63  minutes. 
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JOB  OBSERV  TEST  CASE 

REM  AS  IN  OOCPMENTATION 

SPSJOB  OBSERV  30 
250  25 

0333  300000  900000-  300 _ OBSERV  TEST  SENSOR _ 

1  00001  U  10  ^  0000  166.8  100  4250  OOOOOO  0 

2  00001  38644.00000000  30.0000  254.9999  59.9999  .0009999  9.9999 

3  00001  1.19841762  .OOOOOOOOO  -.02001  .03912  CTOOOOOO 

4  OOOOl  OOOuOOOUOO 

"5  00001  5 . 86986988  OOOOOOOOO  OOOOOOOO'O 

6  OOOOl  12015844+4  0000000  31023  200  100  5021921 

1  00002  U  20  0000  0  41.1  2Tro  42T?  OoOOOO  U 

2  00002  38639. OoOOOOOO  334.9999  40.0000  44.9999  .6999999  40.0000 

3  OU002  2.42731506  .000000001  -.31076  .39231 

4  00002  0000000000 

5  00002  3.66666663  -2880464-8  282854-17 

6  00002  59324807+3  -09999-9  642  200  100  41012  4 

1  00003  U  30  0000  0  6.1  300  4240"  '  OOOOOO  U 

2  0C003  38634.00000000  354.9999  30.0000  35.0000  .0009999  .9999 

3  0U003  16.26752414  .000004304  -8.94240  17.88071  -35249-6 

4  OO0C3  0000000000 

3  00003  r.' (r3'lo'3H5 3" ■- 3637^ 22-6  -734070  - fl 

6  00003  88519923+2  -09999-8  191  300  100  40902  3 

1  00004  U  40  58  JfUP  1  0000  0  673  ^  400"4235  OOOOOO  O' 

2  00004  38629.00000000  354.9999  30.0000  35.0000  .0009999  40.0000 

3  UU004  15.81261142  .000003953  -6.40843  8.09006  -33305-6 

4  00004  0000000000 

5  0OOC4  1.05lb5104  -3504045-6  -379921-11 

6  00004  91066551+2  -09999-8  321  400  100  40828  7 

1  00005  U  50  58  BET  2  0000  0  6.5  500  4245  '  OOOOOO  0 

2  00005  38639.00000000  325.0000  59.9999  134.9999  .0009999  30.0000 

3  00005  15.15600388  .001740700  -6.56358  10.42109  -15298-3 

4  00005  0000000000 

5  00005  1.08108107  -1655527-3  -5019476-6 

6  00005  95011852+2  -50000-6  512  500  100  4090714 

1  O0006  U  60  0000  0  6.9  600  42115  OoOoOO  IT 

2  00006  38624. OOOOOOOO  245.0000  74.9999  269.9999  .0200000  79.9999 

3  00006  14.33633205  .000147327  -1.15575  -2.82611  -13427-4 

4  00006  0000000000 _ 

5  00006  1.12244899  -1537982-4  -2945666-8 

6  00006  10044410+3  -50000-7 _ 658  600  100  4082323 _ 

~1  00007  U  70  0000  0  6.9  700  4230  OOOOOO  0 

2  00007  38624.00000000  245.0000  74.9999  269.9999  .0200000  99.9999 

3  OO007  14.33633205  .000147327  1.15575  -2.82611  -13427-4 

4  00007  0000000000 

5  00007  1.12244899  -1537982-4  -2945666-8 

6  00007  10044410  +  3  -50000-7 _ 658  700  100  4082323 _ 

ENOOFJOBR 
ENOSCHEDR  
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UNCLAS  SPACETPACK  4  0408.80  _  _ 

LOOK  angle  schedule  FOR  OBSERV  TEST  SENS 


SAT 

REV 

TIME 

ELEV  AZMTHi 

RANGE 

R-RATE 

fan 

DIRECTION  COSINES 

DAX_250. 

_  06/09/64  _ 

(KMi 

NO. 

V 

u 

00002 

212 

0030.31 

21.1  248.2; 

0 

3.2 

T 

.010 

8066 

,500 

...  00002  „ 

-212 

— 0  0  31 .48'. 

_ 21.2  247.7. 

0 

—  3.1  — 

-„T_ 

—  .0  06 

_ .063 

.906 

00002 

212 

0033.48 

21.3  246.9- 

0 

3.1 

T 
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.057 

.515 

-  00002  _ 

.212 

-0035.48 

-.21.4  246.0 

_ 0 

_  3,1 

.  T 

.-.010. 
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00002 

212 
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0 
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T 
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00002 

212. 
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fi 
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.040 
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00002 

212 
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0 

3.0 

- 

T 
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00002  

212 
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0 
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*♦ 

.-.032 

.833 

.993 

00002 

212 
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0 
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T 
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.830 
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T. 
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-  .82^^ 
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,579 

_00002 

_212 

0053.48 

-  21,3  24  0.3: 

_ 0 

—  2.8  — 

._T 

_-.070 

.009 

,983  _ 

00002; 
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T 
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0 
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T 
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.610 

00002: 

212 

0139.48 
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0 

2fl 

T 

-.192 

.769 

.610 

00008' 
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17,0 
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0 

_  2.1  — 

T 
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.769 
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00002: 

212 

0143.48 

16.8 
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0 

2.0 

T 
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•  760 

.609 
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—  212 
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0 
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0 
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T 
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0 
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T 
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.767 
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00002 

212 

0151.48 
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232.9- 

0 

1.9 

T 

-.217 

.767 

.604 

00008 

212 

-0153,48 

_ 19.6  . 

232. 8- 

_ 0 

_ 1.9  — 

„T. 

_ -.222 

.767 

_ ,602 

0000. 

212 

0155.48 

19.4 

232.7 

0 

1.9- 

T 

-.225 

.767 

.601 

.  OOOO.L 

—  212. 

—0157.48 

_ 19,1— 

.232. 6<_ 

_ 0 

1.8 

._T 
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00008 

212 
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14.9' 

232.9! 

0 
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T 
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00.002 
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fl 
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T 
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SAT 

REV 

TIME 

elev 

'’azhthi" 

RANGE 

R-RATE 

fan 

DIRECTION  COSINES 

DAY  250 

06/09/64 

(KH). 

_ 

u 

V 

U 

00002 

212 

0205.48 

14.2 

232.2 

0 

1.7 

T 

-.247 

.766 

,594 

OOOOB. 

-212  . 

0207948 

-  13.9 

232. 2l- 

0 

t  t7 

_ T _ 

^•.251 

^.767 

.591- 

00008 

212 

0209.48 

13.7 

232.1; 

0 

1.7 

T 

-.255 

.767 

.589 

..  00002 

_  212 

0211.48 

13.5 

232.0  - 

- 0 

_ 1.6- 

T  - 

-.250 

.766 

-  .588 

00002 

212 

0213.48 

13.2 

232.0 

0 

1.6 

T 

-.262 

.767 

,585 

-00002. 

212_ 

0215,46 

13*0 

231.9- 

Q 

ti6 

_ T _ 

-.-.266 

_ .767. 

_ ,584_ 

00002 

212 

0217.48 

12.7 

231.9 

0 

1.6 

T 

-.270 

.760 

.581 

00002 

-  212 

0219.48 

—12.5 

231.6. 

-  -0 

- 1.5  - 

_ T  _ 

-.274 

_ .767 

,580. 

00002 

212 

0221.46 

12.2 

231.8: 

0 

1.5 

T 

-.270 

.760 

.577 

:  00002 

_  212 

0223.48 

-_12.0 

231.7  - 

0 

—  1,5 

_ T  - 

-.202 

.760 

-.576 

00002 

212 

0225.48 

11.7 

231.7 

0 

1.5 

T 

-.206 

.760 

,573 

00002- 

_ 212 _ 

0227.48. 

_ 11,5. 

231.7' 

0 

1'.  4 

T 

-.200 

_ .769 

_ -,570- 

ooooa 

212 

0229.48 

11.3 

231.6 

b 

1'.4 

T 

-.292 

.769 

.569 

00002 

_ 212  _ 

0231.48 

_ 11.8 

231.6-.. 

.  _  0 

_ 1,4- 

_ T _ 

-.296 

_ .769 

_ ,566  - 

00002 

212 

0233.48 

10.8 

231.6 

0 

1,4- 

T 

-.299 

.770 

.564 

00002: 

_212  - 

0235.48 

--10.5. 

—  231.5.  - 

0 

1,3 

_  T _ 

-.304 

_ .770 

_ ,562. 

00002 

212 

0237.48 

10.3 

231.5' 

0 

1.3 

T 

-  .307 

.770 

,560 

-00002. 

_ 212_ 

.0239.48 

10.0. 

231.5' 

0 

1.3 

T _ 

-- .  311. 

-  .771 

.  .556 

00002 

212 

0241.48 

9.8 

231.5; 

0 

1.3 

T 

-.313 

.771 

,554 

-  00002. 

_ 212 

0243.48 

_  9.5 

-231.5'- 

0 

_ 1.3 

T, 

-.317 

_  .772 

,551 

00002 

212 

0245.48 

9.3 

231.5! 

0 

1.2 

t 

-.320 

.772 

,549 

00002 

-  -212 

0247.48 

—  9.0 

231.4 

0 

_ 1.2  . 

_ T  _ 

-.325 

,772 

,546 

00002' 

212 

0249.48 

8.8 

231.4- 

0 

1.2 

T 

-.320 

,772 

.544 

-00008- 

_ 212 _ 

-0251.48 

_ 8.5 

231. 4- 

0 

1 .? 

T 

-.332 

_ ,773 

,541. 

00008' 

212 

0253#48 

8.3 

231.4- 

0 

ifi- 

T 

-.334 

,773 

.539 

00008 

-212- 

0255.48 

—  8 . 0 

-231.4- 

0 

— 1.1’- 

_  T  -- 

--.330 

.  ,774 

- ,535 

00008 

212 

0257.48 

7.8 

231.4- 

0 

1.1 

T 

- .  341 

.774 

,533 

-00008 

_ 212  . 

0259.48 

_ 7.5 

231. 4-. 

0 

1,1  - 

T _ 

-.345 

.775 

---,530 

00008 

212 

0301.48 

7.3 

231.4- 

0 

1.0 

T 

-.340 

,775 

.527 

00002 

_ 212_ 

.0303*48 

7. 0. 

231.4- 

0 

llfl 

T 

-.352 

_ ,776 

_ -.524- 

00002 

212 

0305.48 

6.8 

231.4- 

0 

1.0 

T 

-.354 

,776 

.522 

00002: 

—  212.- 

0307.48 

_ 6.5: 

—  231.4- 

0 

- 1,0  - 

_ T  - 

-.358 

,776 

_ .518 

00002' 

212 

0309.48 

6.3 

231.4- 

0 

1.0 

T 

-.361 

,777 

.516 

00002. 

—  212  - 

0311.48 
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u  .231.4  .. 
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00002' 

212 
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5.8 
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.9 
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.510 

00002 

_ 212 _ 
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5.3: 

231.4- 

0 

'  9 

T 

-.371 

,778 

,507 

00002 

212 
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5.3 

231.4 

6 

,9 

T 

-.374 

.778 
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.  OOOOBi 

—  212 

0319.48 

--  -5.0 
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0 
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-.370 

- ^,779 
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212 
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231.4 

0 
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M 

-.370 

.779 

.501 
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OOOOt  212  0323.48  4.5  231.4-  0  ,87  -.384  ,779  .495 
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0000? 

987 

0040.51 

5.1 

133.0 

2512 

3.9 

T 

-.417 

-.728 

.543 

_  0000?  . 

_987 

J  0040.56 

.„  5.0 

133.4. 

_  2522 

3.9  .. 

_  H 

_  -.422 

_'r,724 

_ .  ,546 

oooox 

987 

0041.96 

1.0 

143.8. 

2894 

4.8 

T 

-.558 

-.591 

»583 

00003 

_ 988 

—  0216.22 

_ 51.1 

„298.0 

_ 897 

. -.9 _ 

T 

,759 

.554 

.342 

0000? 

988 

0216.43 

51.5 

288.2; 

890 

-.2 

.691 

,591 

,416 

_  00003 

988 

...0217.52 

.42.2 

245.9' 

—  998 

—  3.3  — 

^  .261. 

,676 

_ ,689 

00007 

988 

0219.52 

19.5 

218.9 

1593 

6.0 

T 

-.203 

,592 

.795 

OOOOT. 

_988 

0221.52 

_  6.7 

210.9- 

_  2360 

6.6  . 

T 

_-.520 

.510 

_ .685  _ 

00007 

988 

0221.88 

5.0 

210.0 

2505 

6.7 

M' 

-.548 

.498 

.672 

00007. 

_ 988 

—  0222.82 

_ 1.0. 

—208.2;. 

_ 2884 

_  6.8 _ 

_ -  .611 

.472 

.635 

00004> 

639 

0342.48 

1.0 

187.1; 

1963 

-5.1 

T 

-.689 

.124 

.714 

_  00004 

639 

0342.70 

1.6 

185.1; 

1897 

_  -4.9  _ 

.  T 

-..-.604 

..  .009 

_ .724 

00004 

639 

0343.88 

5.0 

171.5' 

1588 

-3.6 

M 

-.635 

-.147 

.798 

_  00004 

_ 639 

0344.70 

-.  7.0 

159.2. 

_  1440 

. -2,3  _ 

T. 

.^.-.570 

_ -.352 

,742 

00004* 

639 

0345.80 

8.1 

139.4 

1362 

.0 

-.432 

-.644 

.631 

00004 

_ 639 

-0346.70 

_ 7.3 

— 123.0 . 

1416 

1.9 

T 

-.292 

-1032 

-.472 

00004 

639 

0346.92 

6.9 

119.3. 

1444 

2.4 

T 

-.259 

-.866 

,428 

_  00007 

—  989 

.  0354.18 

-  2.2 

_304.0 

_  2929 

- .-,3  — 

.422 

_  ,828 

-.368 

00004 

640 

0516.56 

1.0 

240.0 

1967 

-7.0 

T 

-.341 

.866 

.  366 

_ :00004  . 

_ 640. 

—  05l7.li; _  3.3 

-240.0 

—1736 

- -7,0  — 

—-.312 

_ ,865 

,394 

00004 

640 

0519.11 

17.4 

240.3: 

911 

-6.6 

T 

-.123 

.829 

.546 

00004 

_ 640. 

—0521.01. 

84.0—243.0: 

331. 

->7 

,670 

,093. 

_ .737— 

00004 

640 

0521.11 

88.3 

51.2: 

329 

.2 

T 

,720 

-.023 

.694 

00004 

_ 640 

0521.66. 

_ 52.1. 

.60.2; 

.411. 

_ ,774. 

_ i-,533 

..  .342 

00004 

641 

0656.99 

16.6 

344. 9> 

940 

•^0 

.856 

.250 

-,492 

._00  0  0.4'. 

_ 642 

_ 0  833  9.39. 

_ lO.J: 

_ 1.4- 

_ 1199. 

_ _  •  i  0-1. 

_ ,826 

-.024 

.-.563 
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UNCL4S  SPACETRACK  4  0408.80 


LOOH 

angle 

schedule 

FOR  OBSERV  TEST 

SENS 

SAT 

REV 

TIME 

ELEV 

AZMTMI 

RANGE 

R-RATE 

fan 

DIRECTION  COSINES 

BAY  250 

_  06/09/64- 

(KM) 

u 

_  _  V 

W  .  . 

c : : : » 

213 

0851.93 

1.0 

197.8 

8065 

-6.2 

T 

-.661 

.  .306 

,685 

00002 

_  213 

0652.10 

1.1^ 

^197.6  _ 

8000 

_ -6.2 

_ T 

.-.660 

_ .302 

,687  _ 

00002 

213 

0654.10 

2.5 

194.3 

7248 

-6.3 

T 

-.654 

.247 

.715 

00008 

..  213 

_  0856,10 

3.9 

190.2 

.  6489 

-6.3 

T 

-.646 

•  177 

_ ,742 

ooooe 

213 

0857.55 

5.0 

186.6 

5941 

-6;3 

M 

-.630 

.115 

,761 

.00002 

213. 

0656.10 

5.4 

165.0. 

-5735 

_ T 

..  -.635 

.007 

\  ,76B 

00008 

213 

0900.10 

6.7 

176.1: 

5002 

-5.9 

T 

-.619 

-.033 

.78A 

00003 

—  213 

0902.10 

^  7.6 

168.9'  _ 

4322 

-5.3 

T 

-.594 

_ -.191 

.781 

00008 

213 

0903.33 

7.9 

161.6 

3952 

-4.7 

♦  # 

-.567 

-.313 

,762 

00002 

-213 

0904.10 

7.6 

-156.4 

3749 

•4^1 

T 

-.546 

-.397 

-  -.738 

00002 

213 

0906.10 

6.2 

140.2: 

3365 

-2,1 

T 

-.464 

- .  636 

.616 

00002: 

213 

0906.93 

_  5.  fi  --132. 6l 

-3284 

_ *1^  1 

«-.-.4l5 

_ r.733 

.588 

00008 

213 

0908.10 

2.5 

121.6' 

3262 

,5 

_ 

T 

-.339 

-.051 

.^01 

00008' 

-213 

0908.27 

2.1 

-119.9  . 

3269 

.  7 

T 

^-.326 

,  -.066 

_ .378 

OOOOk' 

B92 

0957.33 

1.0 

164. 7‘ 

3389 

T 

-.670 

•.264 

.694 

00006. 

..092 

._  0957.40 

1.3 

164. 5;_ 

3363 

_ -6 . 0 

-  T 

-.665 

-.267 

_,697 

00006 

692 

0958.42 

5.0 

161.7 

3001 

-5;0 

M 

-.607 

-.313 

.710 

00006. 

_ 892. 

—  0959.40 

_  9.0 

158.2;._ 

-2663 

_ j>5 . 6_ 

_ T  - 

^-.536 

-.367 

.759 

00006 

692 

1001.40 

18.9 

14  7.1: 

2027 

•4.6 

T 

-.333 

-.514 

.7,1 

00006 

_  092 

1003.40 

30.9 

124.6'  - 

1551 

-1-2;  8 

-  T 

.019 

„.^-.706 

.768 

00.006 

692 

1005.03 

36.3 

92.6 

1407 

.0 

♦  ♦ 

.393 

-.005 

,444 

00006 . 

_>092 

1005,40 

35.9 

84.4-  _ 

1416 

.7 

_ T 

.471 

_ --.806 

.359 

00006 

692 

1005.48 

35.6 

82.9 

1419 

.9 

T 

.405 

-.605 

.343 

00804. 

_ 643. 

_ 1009.67 

_ 19.6  < 

—  1  7.8. _  838 

_  •  *  0  — 

.071. 

_ .-.206 

_ j,397 _ 

00005 

562 

1045.95 

1.0 

213.7 

2496 

-5.7 

_ 

T 

-.576 

.555 

.601 

00005 

^502 

1047.14 

—  5.0 

206.5 

2104 

^-5.2 

—  ■  M 

-.569 

.444 

-  ,692 

00005 

562 

1047.58 

6.6 

203.1; 

1969 

-5.0 

T 

-.565 

.390 

.727 

00005 

562 

1049.58 

^  14.0- 

-179.8  - 

-1482 

--2.6  . 

_ T  . 

-_-.515 

,  -.003 

_ .857 

00005 

502 

1051.07 

16.7 

153.5! 

1351 

.0 

-.403 

-.427 

,809 

00005. 

562 

_ 1051.58 

_ 16. 4 L 

143.7 

1368 

_ 1.1. 

-I 

-.347 

_ -.560 

_ .,746_ 

00005 

502 

1053.22 

11.7 

117.8. 

1616 

3.6 

T 

-.160 

-.666 

,466 

00006 

_ 093 

—  1139.13 

1.0 

220.2:- 

-3405 

_ :-5.5. 

_ T  _ 

,  -.520 

_ .645 

,552 

00006 

693 

1139.24 

1.3 

220.6' 

3370 

-5.5 

T 

-.521 

.651 

.553 

00006' 

_ 093 

1140.34 

_ 5.0- 

-  225.0  _ 

-3011 

_ -5.3 

-  -  M 

-.436 

_ .704 

_ ,560 

00006 

893 

1141.24 

6.2' 

229.4 

2733 

-5 . 0 

T 

-.355 

.751 

.556 

00006 

_ 093 

_ 1143.24 

_ 16. li 

— 243.6_ 

-2190 

_ -3.9_ 

_ T  - 

-_.106 

...061 

.496 

00006 

693 

1143.34 

16.5 

244.6. 

2165 

-3.0 

T 

-.090 

.666 

.492 

00006 

...693 

1146.49 

—  25.0 

-285.5'. . .1762 

•* .  0 

♦♦ 

.470 

_ .873 

-  .120  - 

0000<4 

644 

1144.51 

33.2 

274.3- 

558 

•5.2 

T 

.432 

.634 

,343 

0000«l 

^  644 

1145.19 

52.3 

240. 4'- 

—  400 

™-2.1 

_ T 

.346 

.532 

.773 

00004 

644 

1145.38 

55.7 

220.1; 

384 

•.6 

2 

.279 

.363 

,689 

00004 

_ 644 

_ 1145.47 

, _ :55.9- 

210.1; 

383 

.1 

4# 

_ .243 

^  .281 

.928 

00004 

644 

1145,71. 

52.5 

183.8. 

399 

2.0 

3 

.131 

.040 

,990 

00004 

.^.644 

-  1146.74 

-,25.6 

--142.6.-- 

_  672 

- 5,9 

- 5 

,.-.190 

-.547 

-  ,614 

00004 

644 

1147.19 

19.0 

137.6. 

839 

6.4 

T 

-.264 

-.636 

.724 

00004 

-  644 

--  1148,97 

_ _ 5.0^ 

-  129.9— 

-1560 

6,9- 

- M> 

.-.390 

-.764 

.513 

00004 

644 

1149,19 

3.9 

129.4- 

1649 

6.9 

T 

-.400 

-.771 

.496 

00004 

_ 644 

_ 1149.86: 

: _ 1^4)- 

.—128-.-4f 

1931- 

7.0 

T 

-v427. 

_ -.764. 

-.451 

00003 

993 

1147.56 

15.9 

63*6^ 

2209 

.0 

.496 

-.061 

-.109 
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_ UNCLAS  SPACETRACK  4  0408.80 

LOOK  ANOLE  schedule  FOR  OBSERV  TEST  SENS 


SAT  REV  TIME  ELEV  AZMTHi  RANGE  R-RATE  TAN  DIRECTION  OOSiNES 

-  DAJt_250_  06/09/64 _  _ (KM) _ _ NO. _ U _ V  _  M 

00009  983  1227.26  9,9  241.4-  1799  -6,4  T  -.217  ,866  ,491 

- 00009  _583  _  1228.14 - 19.2  -238.0  -1427  __-6.1  —  T  __-.176 _ .818  _.547 

00009  583  1230.14  38,6  214.6-  779  -4.0  T  -.014  .  .444  ,896 

- 00005-—  583_  1231.15 _ 52.0  168.9'  ,  636  .-.3  _  3  _ .130 _ -.119 _ ^..,984 

00009  583  1231.22  52.1  164.91  639  -.0  •*  .139  -.164  .977 

- 00.005 - 583 — 1232U1.4 _ iU3 119.2!  74n _ ^3.9—  T  .210  -.654  .797 

BT 
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♦  0 
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- INFO  FIRST  AEROSPACE-  CONTROL-50UAORON  ADC _ 
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UNCLAS  SPACETRACK  4 

0408. 

BO 

■■■-*  -----  - 

— 

— 

LOOK 

angle 

schedule 

FOR  OBSERV  TEST  SENS 

— 

SAT  _REV 

_  TIME  _ 

—  elev 

-AZMTHi. 

RANGE. 

.J-RATE 

_f  an. 

_  DIRECTION  OOS-INES  _ 

DAY  250 

06/09/64 

(KM) 

NO. 

u 

V 

u 

-00009 

_ 583 

1  1233.02 

27.9 

101.3. 

979 

5.2 

—  T 

.208 

-.667 

..A53 

00007 

994 

1318.05 

1.0 

173.1: 

3391 

-6  ♦  4 

T 

-.690 

-.120 

.71A 

00007 

_ 99A 

-1318.52.- 

—  2.7 

173.7 

3211 

•  6.4 

-  T 

-.669 

-.110 

- .735 

00007 

994 

1319.08 

5.0 

174.4- 

2993 

•6.4 

M 

-.639 

-.097 

,763 

.00002. 

_ 994 

—1320.52- 

_ 11,8 

— 176.8i. 

_ 2451 

•6.2 

T 

_ .546 

-.055 

,836 

00007 

994 

1322.52 

25.4 

183.1; 

1736 

■  5.6 

T 

-.335 

.049 

.941 

-00002 

_ 994 

._  1323.13 

_  31.2 

106. 6( 

1539 

-5.2  _ 

_ 5 

--.235 

_  .096 

_ ..967 

00002 

994 

1324.52 

48.6 

202.8' 

1170 

-3. 4' 

T 

.099 

.256 

.961 

00002 

994 

1324.60 

49.9 

204.6 

1153 

_ -3.3  _ 

3 

-  .127 

.266 

_  .955 

00007 

994 

1325.15 

57.6 

219.9 

1064 

-2,1 

2 

.306 

.344 

.888 

-00002 

_ 994. 

—  1325.90- 

_ 63.3 

—  255.6.. 

_ 1015 

■ .  0 

_ .553 

_ .435 

,711 

00007 

994 

1326.52 

59.8 

287.0 

1045 

1.6 

T 

.715 

.461 

.507 

.00002 

_  994 

1326.99 

—  53.7 

303.1; 

1107 

-__,2,7_ 

_ T 

.796 

>  .496 

_  .341 

00004 

645 

1319.45 

3.4 

240.2: 

1702 

•  2.1 

T 

-.309 

.866 

,393 

00004 

645 

1320.63 

_  4.2 

222.3 

1623 

—  • .  0 

-.470 

.671 

.  _  ,573 

00004 

645 

1321.27 

4.0 

212.4. 

1645 

Ifl 

T 

-.546 

.534 

,645 

00004 

_ 646 

_ 1323.09 

—  1.0 

—  188.2; 

_ 1929 

_ 3.8 

_ T  . 

:l.687 

_  .143 

_ .712 

00009 

584 

1409.81 

29.9 

267.9 

934 

•5.7 

T 

.330 

.666 

,375 

00009 

. 584 

1411.63 

_  87.1 

286.6. 

514 

_  -.3 

_ _ T 

--  .716 

^  .046 

_  .698 

00005 

584 

1411.71 

88.6 

43.8 

513 

.1 

.719 

-.017 

.694 

00009 

_ 584 

1413.46 

—  31.8 

87.1; 

694 

-  5.6 

T 

_  .403 

*7.649 

_ ,342 

00007 

995 

1505.63 

4.2 

269.2: 

3109 

•0 

0# 

.042 

.997 

.062 

00009 

_ 585 

_ 1550.38- 

_ 29.9 

—268.0; 

_ 932 

_ •  5.6  . 

_ T  - 

-.331 

.  .666 

,374 

00009 

585 

1550.52 

32.1 

267.0 

687 

•5.5 

T 

.344 

.646 

.407 

00005. 

—  585 

1552.21. 

-70.6 

191.0 

-  541 

•.0 

00 

.436 

_  .063 

....,898 

00005 

585 

1552.28 

70.4 

181.7 

541 

.3 

1 

.429 

.010 

.903 

00005 

__  585 

-  1552.52 

_  66.4 

155.0 

_  555 

lf5 

_ T 

-  .391 

-.169 

,905 

00009 

585 

1554.52 

23.5 

111.4. 

1096 

6.0 

T 

.045 

-.654 

.519 

00005 

_ 585 

_ 1554.65  . 

—  22.0 

—  110.9'. 

_ 1145 

_  6.1_ 

_ T  - 

_  .031 

_ .  666 

_ ,499 

00005 

586 

1730.54' 

17.8 

245.5! 

1302 

•  4.3 

T 

-.063 

•  866 

.495 

00009 

—  586 

-1732.27 

.  26.0 

208.8. 

_-1024 

- *^6 

_ T 

-.247 

-  .433 

-  .867 

00009 

586 

1732.49 

26.2 

202.8. 

1020 

• .  0 

♦0 

-.273 

.346 

,897 

00009 

—  586 

-  1734.27. 

— 18.9 

162.9' 

—  1257 

4.0 

T 

-.410 

-.278 

,868 

00005 

586 

1736.27 

7.9 

142.0 

1663 

T 

-.455 

-.610 

,649 

-00005 

_  586 

1736.94 

- 5.0 

— 138.0u 

-2101. 

6.0- - 

_  M. 

_  -.462 

_ -.667 

.—  ,585 

00009 

586 

1738.00 

1.0 

133.5' 

2487 

6.2 

T 

-.474 

-.725 

,499 

00009 

587 

1909.89 

2.8 

240.2; 

_  2308 

-3.0 

T 

-.316 

.  .667 

.386 

00005 

587 

1910.88 

4.4 

230.0: 

2156 

-2,0 

T 

-.399 

.764 

,507 

-00009 

-  587 

-  1911.46 

5.0 

223.5! 

-  2099 

-1.3 

- M 

-.449 

.686 

,573 
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- UNCLAS  SPaCETRACK  4  0408.00 


LOOK 

angle 

SCHEDULE 

FOR  OBSERV  TEST 

SENS 

SAT 

■rev 

TIME 

ELEV 

AZMTHi 

RANGE 

R-RATE 

fan 

DIRECTION  COSINES 

D/L)£_250 

06/09/64 

<KM) 

.-iJO.. 

u 

V 

H 

00009 

587 

1912.39 

5.5 

212.4 

2059 

• .  1' 

-.527 

.533 

.662 

00008 

-  587 

.  1912.88 

_ 5.4 

206.9;  .. 

.  2067 

—  .6 

_ T  . 

_ •.563 

__  t444 

--  ,6.7 

00009 

507 

1913.49 

5.0 

199.4 

2102 

1.3 

M 

•.603 

.331 

.726 

00008 

.  587 

1914.88 

-  3.0 

184. 9‘ 

2284 

2.9 

-T  _ 

_  -.667 

.076 

-  .741 

00009 

587 

1915.87 

1.0 

175.7 

2484 

3.6 

T 

-.693 

-.075 

.717 

00009 

_ 214 

1926.27. 

43.9 

,286. 9- 

-4394 

.6 

.  T 

.638 

•  669 

.342 

00002 

214 

1926.49 

45.1 

286.3 

4404 

.8 

T 

.641 

.677 

.361 

00002 

_ 214 

-  1920.49 

-  55.5 

28 0  t  3 « 

4566 

1.9  _ 

_ .654 

.557 

.511 

00002 

214 

1930.49 

64.2 

271.2. 

4844 

2.7 

T 

.643 

.435 

.630 

_ 00002 

_  214 

-1932.49 

_  70.8 

257.3 

5210 

3.3  . 

T 

.617 

^  .321 

.719 

00002 

214 

1934.49 

74.8 

237.2. 

5640 

3.0 

T 

.582 

.220 

.783 

OOOOR 

214. 

1936.47. 

.76.0 

214. IL_ 

-6107 

4.1 

.544 

.136 

.828 

00002 

214 

1936.49 

76.0 

213.9' 

6112 

4.1 

T 

.544 

.135 

.028 

_  00002 

_  214 

.  1930.49 

_.75.1 

194.0  .. 

6613 

..  4,2  _ 

_ T  _ 

-  .507 

.062 

.860 

00002 

214 

1940.49 

73.0 

100.2; 

7131 

4.4 

T 

.469 

.001 

.  803 

00002 

_  214 

-.1942.49 

_  70.7  - 

171.2. 

7659 

_ 4^4  . 

_ T  .. 

.  .436 

-  -.051 

_ .8.8 

00002 

214 

1943.03 

70.0 

169.4- 

7803 

4.4 

1 

.427 

•.063 

.902 

00002 

_ 214. 

1944.49. 

_ 68. 3_ 

-165.3.  . 

8192 

4.4 

T 

.404, 

_ -.094. 

.910 

00002 

214 

1946.49 

66.1 

161.2 

0724 

4,4 

T 

.375 

-.131 

,918 

00002. 

214 

-1940.49 

_  64,0 

158.3 

9259 

_  4.4 

^  T 

—  ..348 

_  -.162 

—.,924 

00002 

214 

1950.49 

62.1 

156.1; 

9782 

4.4 

T 

.322 

-.190 

,927 

00002. 

.„214 

-1952.49 

-  60.4- 

154.5! 

10303 

4^3 

T 

..  .300 

-.213 

. -  .930 

00002 

214 

1954.49 

58.8 

153.3 

10018 

4.3 

T 

.270 

-.233 

.932 

DOOOB 

_ 214 

1956.49 

_ 57.3- 

-152.4  _ 

11326 

4.2 

_  T 

.257 

_ --.250 

_ ,934 

00002 

214 

1958.49 

56.0 

151.6- 

11827 

4.1 

T 

.238 

-.266 

.934 

_  00002 

214 

2000. 49 

-54.8  . 

191.1: 

12321 

_ 4.1 

T  _ 

.221 

-.279 

_  .935 

00002 

214 

2002.49 

53.6 

190.7 

12806 

4.0 

T 

.203 

-.290 

,935 

00002 

214 

-  2004.49, 

_ 52.6 

150.3 

13284 

__  3.9 

T 

.189 

-.301 

_  .935 

00002 

214 

2006.49 

51.6 

190.1 

13754 

3.9 

T 

.173 

-.310 

.935 

00002 

_ 214 

2008.49. 

_ 50. 6 _ 

149. 9_ 

14216 

3.6 

T 

.158 

-  .310 

.935_ 

00002 

214 

2010.49 

49.8 

149.0 

14671 

3.7 

T 

.146 

-.325 

,935 

00002 

_ 214 

2012.49 

_ 49.0  .. 

.149.8  . 

15110 

_ 3,7  _ 

_ T  _ 

__  .133 

-.330 

_ ,935 

00002* 

214 

2013.97 

48.4 

149.7’ 

15443 

3.6 

3 

.123 

-.335 

.934 

D00Q2 

__  214 

_  2014.49 

_ 48.2  - 

-149.7  - 

15997 

__  3.6 

._T  _ 

.120 

_  - . 336 

_ .934 

00002 

214 

2016.49 

47.5 

149.0 

19909 

3,6 

T 

.106 

-.340 

,934 

00002 

_ 214. 

-.2018.49. 

_ 46.0_ 

-149.8. 

0 

3.5 

T 

.097 

-.344 

_ .934_ 

00002 

214 

2020.49 

46.2 

149.9 

0 

3.4 

T 

.067 

-.347 

.934 

00002 

214 

2022.49 

_ 45.6 

150.0 

_ 0 

_ 3.4 

_ T  - 

.077 

-.350 

,934 

00002 

214 

2024.49 

45.0 

150.1: 

0 

3.3 

T 

.067 

-.352 

,933 

00009 

_  214 

2026.49 

_ 44.9 

150.2:.. 

_ 0 

3,3 

_.  T 

__  .050 

-.354 

,933 

00002 

214 

2028.49 

44.0 

190.4- 

0 

312 

T 

•  049 

-.355 

.933 

00002 

214. 

2030.49. 

_ 43. 9_ 

.150.9l 

0 

3.2 

T 

.040 

_  -.357 

_ ,933 

00002 

214 

2032.49 

43.0 

190.7 

0 

3.1 

T 

.031 

-.358 

,933 

_ _ _ 00002 

_214 

_  2034.49. 

_ 42.9- 

-190. 9'  _ 

_ 0 

.  3.1- 

_ T_ 

-  _  .022 

-.359 

.933 

00008 

214 

2036.49 

42.1 

151.1: 

0 

3.0 

T 

.015 

-.359 

,933 

00002 

214 

-.2038.49- 

_ 41.7— 

.191.3.._ 

_ 0 

_  -  3 . 0  -. 

_ T_. 

_ .007 

-  .359 

,933 

00002 

214 

2040.49 

41.3 

151.9! 

0 

2t9 

T 

.000 

-.356 

,934 

00002 

214 

2042.49. 

_ 40..9_ 

-151.8- 

0- 

_ 2,9_ 

T 

•.,0  08 

_ -.357 

_ .934- 

00002 

214 

2044.49 

40.6 

192.0 

0 

2;o 

T 

•.014 

-.356 

.934 
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UNCLAS  SPACETRACK  4  0408.80 
LOOK  angle  schedule  FOR  OBSERV  TEST  SENS 


SAT 

REV 

TIME 

ELEV 

AZMTHI 

RANGE 

r-rate 

TAN 

DIRECTION 

COSINES 

DAY 

-250 

06/09/64 

1  _ 

-(KM) 



U  V 

W 

00002 

21A 

2046.49 

40.2 

152.2: 

0 

2.8 

T 

•.021  -.356 

,934 

00002. 

-214 

2048*49..... 

39.9 

.152.5L_ 

_  0 

-  -  2.7- 

_ T- 

_-.02e  _  -.354 

- ,935 

oooo;} 

214 

2050.49 

39.6 

152.7 

0 

2,1 

T 

-.033  -.353 

.935 

_  00002  .. 

.  214 

2052.49 

39.2 

153.0 

0 

2.6 

-  T 

_-.041  ...-.352 

-  .935 

oooot 

214 

2054.49 

38.9 

153.2 

0 

2.6 

T 

-.047  -.351 

.935 

oooot: 

_  2i..4 

._2D56.49 _ 

38. 6. 

-153.  Ji- 

_ fl 

3.6  . 

T 

-.053  -.349 

.9S6 

BT 
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♦  0 

_ RR  496LSP0  ONEAERO  *0 _ ! 

D£  PHILCO  26H  04/040eZ«*0 

_ ZNR*  .  _  _ 

R  04040eZ  ZEX  *0 

.  _  FM  ASRONUTRONIC  DIV.  PHILCO  CORP. 

TO  SPACETRACK  R  AND  D  FACILITY  496L  SPO  ESD  AFSC' 

_ _ INFO  FIRST  AEROSPACE-CONTROL- SQUA0R0N_ADC _ 

AF6RNC* 

_ BT 

UNCLAS  SPACETRACK  4  0408.80 
_  LOOK  ANGLE  SCHEDULE  FOR  O0SERV  TEST  SENS 


SAT 

_i*EV  . 

time 

ELEV_ 

AZMTHL 

r-rate. 

...fan 

.  ..  DIREJC.TION  0M?NES 

DAY  250 

06/09/64 

(KM) 

NO. 

u 

V 

H 

_ _-OOOOa 

.  214 

2058.49  - 

36.4 

153.7 

_ 0 

2.5 

T 

-.058  _ 

-.347 

._.936 

00002 

214 

2100.49 

38.1 

154.0 

0 

2.5 

T 

•.064 

-.345 

.936 

,  00002 

214 

..  2102.49 

37.6 

154.3. 

_ 0 

-2.4- 

T 

•.070 

—  .343 

.937 

00002 

214 

2104.49 

37.6 

154. 6< 

0 

2.4 

T 

•.075 

-.340 

.938 

00002: 

_ 214 

—2106.49  _ 

37. 3_ 

-154.8. 

n 

2.4 

-.  060 _ 

-.339 

_ ,937 

00002 

214 

2108.49 

37.1 

155.1. 

0 

2.3 

_ _ 

T 

•.065 

-.336 

,938 

_  00002. 

-  214 

2110.49 

36.6 

155.4 

_ 0 

--  2,3 

_  T  „ 

•.091 

-.333 

.938 

00002 

214 

2112.49 

36.6 

155.7 

0 

2.3 

T 

•.096 

- .  330 

.939 

_  00002 

_214 

2114.49 

36.4 

155. 9.. 

- 0 

2;2- 

_ 

-.100 

-.329 

_ ,939 

00002 

214 

2116.49 

36.1 

156.2; 

0 

2.2 

T 

-.106 

-.326 

.939 

00002 

_ 214. 

—  2118.49 _ 

35.9 _ 156. 5L 

n 

2.1 

T 

•.111 

-.323 

_ ,940 

00002 

214 

2120.49 

35.7 

156.8 

0 

2.1 

T 

-.115 

-.320 

.940 

_  00002 

_ 2i4 

-2122.49 

35.5 

157.1; 

_  0 

2;i-- 

T _ 

-.120 

-.317 

,941 

00002 

214 

2124.49 

35.3 

157.4. 

0 

2.0 

T 

-.124 

- .  314 

.941 

00002 

_  214 

-  2126.49  — 

35.1:.. 

.157.7- 

.0 

_ 2.0 

.  ._T _ 

-.129 

-.310 

.942 

00008 

214 

2128.49 

34.9' 

158.0 

0 

2.0 

T 

-.133 

-.307 

,942 

00008 

214 

—  2130.49 _ 

34.7  — 

,158.3. 

0 

1.9 

_ 

-_.138 _ 

- .  304 

,943 

00002 

214 

2132.49 

34.5 

158.6 

0 

1.9 

T 

-.142 

- .  301 

.943 

00002 

_  214 

—  2134.49  _ 

34.4  _ 

158, 9- 

_ 0 

- 1,9- 

_ T _ 

-.145  , 

-.297 

_  -  .944 

00002 

214 

2136.49 

34.2 

159.1: 

0 

1.9- 

T 

-.149 

-.295 

.944 

00002 

214 

_  2138.49  — 

34.0 

159.4. 

0 

_ 1.8 

_ T _ 

.-.153 

-.292 

,944 

00002 

214 

2140.49 

33.8 

159. ?• 

0 

1,8 

T 

-.158 

-.286 

.944 

00008 

214 

2142.49 _ 

.33.7— 

.160.0 

0 

1.8 

T 

-.160 

-.285 

_ .945 

00002 

214 

2144.49 

33.5 

160.3. 

0 

1.7 

T 

-.165 

-.281 

.945 

_  00008 

_  214 

2146.49  . 

33.3 

160.6. 

_ 0 

.—  .1^7,. 

_ _ T _ 

-.169  ^ 

-.278 

.946 

00002 

214 

2140.49 

33.2 

160.9 

0 

1.7 

T 

-.172 

-.274 

,946 

00002 

_ 214 

_ 2150.49  . 

33.0 

161.2: 

_ 0 

....  1.6-, 

_ T  - 

-.176 

-.270 

_  .947 

00002 

214 

2152.49 

32.8 

161.5! 

0 

1.6 

T 

-.181 

-.267 

.947 

00002 

214 

_  2154.49 _ 

32.7- 

.161.8. 

0 

1.6  , 

_ T _ 

-.163 

-.263 

_ .947 

00002 

214 

2156.49 

32.5 

162.1: 

0 

1,6 

T 

-.188 

-.259 

.947 

_  00002. 

.„  214 

_  2158.49  _ 

32.4- 

.162.4. 

0 

_ 1.5  . 

_ _ T _ 

-.190  . 

-.255 

_  .948 

00008 

214 

2200.49 

32.2 

162.7 

0 

1.5- 

T 

-.194 

-.252 

.948 

_  ,  00002 

.  214 

2202.49  _ 

.32.1- 

.163.0 . 

_ 0 

_ 1.5 

T 

-.197 

-.248 

,949 

00002 

214 

2204.49 

31.9 

163. 3. 

0 

1.5 

T 

-.201 

-.244 

,949 

00008 

214 

—2206.49 _ 

31i8_ 

.163. 6< 

0 

1.4 

T 

-.204 

-.240 

.949 

00002 

214 

2208.49 

31.6 

163.9 

0 

1.4 

T 

-.208 

-.236 

,949 

_ 00002 

_  214 

—2210.49: _ 

.31i5L_ 

.164.2L 

0. 

.li4- 

..T.- 

-.211  _ 

-.232 

,950 

00002 

214 

2212.49 

31.3 

164.5! 

0 

1.3 

T 

-.215 

-.228 

.950 

_  00002 

-..214 

—  2214.49  _ 

31i  2;.. 

.164.8 

-0 

--  1.3 

T._.. 

.-,217 

-.224 

.950 
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UNCLAS  SPACETRACK  4  0408.80 
LOOK  angle  schedule  FOR  OBSERV  TEST  SENS 


SAT  RCV 

time 

ELEV 

AZMTHi 

RANGE 

R-RATE 

FAN 

DIRECTION  COSINES 

OAy 

250_ 

06/09/64 

<KH). 

^ 

-NO. -  U 

V 

W 

00002 

214 

2216.49 

31.0 

165.1: 

0 

1.3 

T 

-.222 

-.220 

.950 

00002  ^ 

214_ 

2218.49 

_ 30.9 

165. 3v. 

0 

_ 1*3_ 

--  T 

--.224 

--.210 

_ .950 

00002 

214 

2220.49 

30.7- 

165.6 

0 

1.2 

T 

-.220 

-.214 

.950 

00002 

214 

2222.49 

30.6 

165.9'. 

- 0 

..  1.2;. 

T 

-.230 

-.210 

_  .950 

oooot 

214 

2222.72 

30*6 

166.0 

0 

1.2 

5 

-.231 

-.200 

.951 

00002 

214 

2224.49. 

30.4 

166. 2:_  -0 

.1.2. 

_ T 

-.234 

.  .-.206. 

.950 

00002 

214 

2226.49 

3  0  •  3 

166.5! 

0 

1.2 

T 

-.237 

-.202 

.950 

00002 

214  .. 

2220.49 

30.2 

166.8. 

- 0 

- 1.1.- 

T  _ 

..  -.239 

_  -.197 

- ..951 

pooop 

214 

2230.49 

30.0 

167.1: 

0 

1.1 

T 

-.243 

- .  193 

.950 

Q0002..- 

214  _ 

2232.49 

-  29.9 

167.4 

- 0 

- 1.1  < 

^  T 

-.246 

-  -.109 

—..951 

00^02 

214 

2234.49 

29.7 

167.7- 

0 

1.1 

T 

-.250 

-.105 

.950 

00008 _ 

.2l4_ 

.2236.49 

29.6 

167. 9l 

0 

1.1 

_ -.252 

-.102 

.950. 

00008 

214 

2230.49 

29.5 

168.2; 

0 

1.0 

_ - 

T 

-.254 

-.178 

.951 

00002  - 

214  .. 

2240.49. 

_ 29.3 

168.5! 

_ 0 

- 1.0 

-  T  . 

„--.250 

-  -.174 

_ .950 

00008 

214 

2242.49 

29.2 

168.8 

0 

1.0 

T 

-.261 

-.170 

.950 

00008: _ 

214 

2244.49 

29.0  - 

-169.1: 

- ^0. 

- 1.0  - 

T 

_ -.264- 

_  -.165 

-  .950 

00002 

214 

2246.49 

20.9 

169.3: 

0 

.9 

T 

-.267 

-.163 

.950 

00002 

.2l4_ 

2248.49. 

_ 20.0._ 

.169. 6< 

n 

lo 

_ T  - 

_ -.269 

.  -.158 

.950 

00008 

214 

2250.49 

20.6 

169.9' 

0 

.9 

T 

-.273 

-.154 

.950 

00002 

214  . 

2252.49 

__  20.5 

.170.2: 

_ 0 

_ .9 

T 

-.275 

-  -.150 

—  .950 

00002 

214 

2254.49 

20.3 

170.5' 

0 

.6 

T 

-.279 

-.145 

%949 

00002  _ 

214 

2256.49 

--20.2 

170.7- 

- 0 

- .0 

T 

-.201 

-.142 

_  ,949 

00002 

214 

2258.49 

20.1 

171.0 

0 

.0 

T 

-.203 

-.138 

.949 

QQ008 _ 

214_ 

2300.49. 

_ 27.9  — 

171. 3i 

0 

r  « 

_ T_ 

_ -.207, 

-.134 

*949 

00008 

214 

2302.49 

27.0 

171.5' 

0 

.0 

T 

-.209 

-.131 

.948 

10008  .. 

214 

2304.49 

27.6 

.171.8 

.  _  0 

.7- 

_.T  - 

„  -.293 

.  -.126 

.948 

00002 

214 

2306.49 

27.5 

172.1: 

0 

’,7 

T 

-.295 

-.122 

.948 

00002  _ 

214 

2308.49 

-27.4 

172.3: 

_ 0 

-.  7 

T  . 

...-.297 

-.119 

-  .948 

00008 

214 

2310.49 

27.2 

172.6 

0 

.7 

T 

-.300 

-.115 

.947 

.00002 _ 

-2l4_ 

2312.49 

__  27. 

172.9' 

n 

.6 

_ T  . 

_ -.303 

_ -.110, 

_ .947 

00008 

214 

2314.49 

26.9 

173.1: 

0 

T 

-.306 

-.107 

.946 

00002  _ 

214 

2316.49 

-  26.0 

173.4- 

_ 0 

_ -  .6 

T 

-.300 

-  •  103 

.946 

00002 

214 

2318.49 

26.6 

173.6. 

0 

.6 

T 

-.312 

-.100 

.945 

00002  — 

214 

2320.49 

26.5 

173.9' 

_ 0 

_  ;,6 

T 

-.314 

-.095 

.945 

00002 

214 

2322.49 

26.4 

174.2: 

0 

.5 

T 

-.316 

-.091 

.945 

00002 

214_ 

2324.49 

_ 26.2— 

-174.4 

0 

.5 

_ T 

-.3l9 

_ -.000 

_ .944 

00002 

214 

2326.49 

26.1 

174.7- 

0 

.5 

T 

-.321 

-.003 

.943 

00002  - 

-214 

2328.49 

25.9 

174.9- 

0 

_ .5 

T 

-.325 

-.000 

.942 

00002 

214 

2330.49 

25.0 

175.2: 

0 

.5 

T 

-.327 

-.075 

.942 

00002. 

214 

2332.49 

25.6 

175.4 

_ 0 

_ .4 

T  - 

-.330 

-.072 

.941 

00002 

214 

2334.49 

25.5 

175.7 

0 

.4 

T 

-.332 

-.060 

.941 

00002 _ 

214_ 

,2336.49 

_ 25.3— 

-175.9 

0 

.4 

_ ^T- 

-.335 

-.065 

_ .940 

00002 

214 

2338.49 

25.2 

176.1. 

0 

.4 

T 

-.337 

-.062 

.939 

00002  - 

214 

2340.49 

-25.0 

176.4- 

- 0 

- ,4 

T 

-.341 

-.057 

.938 

00002 

214 

2342.49 

24.9 

176.6. 

0 

.3 

T 

-.343 

-.054 

.938 

.00002. 

214  _ 

2344.49 

..-.24.7:~ 

-176.9'. 

-  0 

.-,3 

.  T 

-^-.346 

-.049 

,937 

00002 

214 

2346.49 

24.6 

177.1: 

6 

.3 

T 

-.340 

-.046 

,936 

00002 

214 

2348.49 

24.4 

-177.3. 

0 

.3 

T 

-.351 

_ •  ,043. 

_ ,935 

00008 

214 

2350.49 

24.3 

177.6. 

0 

•  2 

T 

-.353 

- .  030 

- ^  ^ 

.935 
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.-UNCLAS  SPACETRACK  4  0408.80 

LOOK  angle  schedule  FOR  OBSERV  TEST  SENS 


SAT 

REV 

TIME 

ELEV 

AZMTHi 

RANGE 

R-RATE" 

“fan 

DIRECTION  COSINES 

DAY. 

.250_ 

06/09/64  _ 

_ CKM) 

no. 

u 

V 

w 

00002 

214 

2352,49 

24.1 

177.8. 

0 

.2~ 

1 

-.356 

-.035 

.934 

_ 00002  . 

214  .. 

2354.49  _ 

24.0 

178.0 

_ 0.. 

- ,2i. 

__T _ 

_-,356 _ 

"  t  032 

_ .933 

00002 

214 

2356.49 

23.8 

178.2: 

0 

.2 

T 

-.361  . 

-.029 

,932 

_ 00002 

214 

2358. 49„ 

23.7 

178.51 

_  0 

_  ,2_ 

_r.363 _ 

.••024 

_  .931 

00006 

899 

2040.63 

13.3 

69.9' 

1979 

-.2 

## 

.399 

-.914 

-.074 

_ .0000d_ 

89-9 

.2045.^31 _ 

.  2.9 

1Y9.8 

2726 

4.7 

T 

-.315 

-.867 

.387 

BT 
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•  0 

_RR  496LSP0  ONEAERO  *0 _ 

DC  PMZLCO  29H  04/0408Z**0 

—  ZNR*  _ _ 

R  04040SZ  ZEX  «0 

_FH  AERONUTRONIC  DIV.  PHILCO  CORP,.  _ 

TO  SRACCTRACK  R  AND  D  FACILITY  496L  SPO  EsD  AFSC 

_INFO  FIRST  AEROSPACE  CONTROL  SQUADRON  ADC _  _ 

AF6RN0* 

—  BT  _ 

UNCLAS  SPACETRACK  4  0408.60 


— 

- LOOK  -ANGLC 

SCHEDULE 

FOR  OBSERV  TEST 

SENS _ 

-- 

... 

— 

SAT 

._BEV  . 

_ TIME 

_ ELEV_ 

AZMTH|_ 

RANGE  R 

-RATE, 

._f  an. 

_ DIR^yiON  0051NES  _ 

DAY  250 

06/09/64 

(KM) 

NO, 

U 

V 

H 

00006 

899, 

— 20A5.68 

—  1.9 

121. 9_ 

2817  -- 

-  6.9. 

--.T 

—  -.350 

_ -.849 

_ .397 

00006 

899 

20A6.00 

1.0 

123.8 

2910 

5.0 

T 

-.381 

-.831 

.406 

00006. 

_ 900 

2221.68. 

--42. 1 

284.7-.. 

-1005  - 

•  1.8.  - 

-_T 

—  .607 

_ .718 

- .341 

00006 

900 

2222.41 

43.8 

266.1: 

973 

-.2 

## 

.455 

.720 

.524 

00006. 

_ 900. 

-  2223.37 

_ 38.7  . 

-234. 4'_ 

1045 

2.6 

_ T-- 

_  .,121 

.635 

.763 

00006' 

900 

2224.51 

27.3 

212.2 

1302 

4.7 

5‘ 

-.207 

.474 

.856 

_ 00006 

_  900 

2225.37 

19.7 

203.2.  - 

-.1570  -- 

-5. 5-  . 

._T- 

_-.374 

-  ,371. 

- .850 

00006 

900 

2227.37 

7.5 

192.6' 

2295 

6.4' 

T 

-.595 

.216 

.774 

_ 00006 

-  900 

-  2227.66 

_ 5,0_ 

191.0 

2492 _ 

-6.4  _ 

_ Ni 

_ ?  • 630 

.190. 

_ ,753 

00006 

900 

2228.86 

1.0 

188. 6> 

2874 

6.6 

T 

-.687 

•  150 

^711 

Na-JlORE--OAT;A^ 
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SECTION  6 


FLOW  DIAGRAMS 


The  following  flow  diagram  displays  the  logical  flow  and  computational 
procedures  used  in  the  program.  Standard  symbols  are  maintained  throughout. 
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♦B-2  SYSTEM  SUBROUTINE 


*B-2  System  Subroutine 


SAVE 

RETURN 

ADDRESS 


INITIALIZE 

TI 

TI  ■  LSTT 


DECREMENT 

TIME 


TI  -  TI  -  DTI 


INCREMENT 
TIME 
TI  -  TI  +  DT2 


mm 

I50MPUTE 
RANGE  VECTOR 
AND  RANGE 
MO, 


"mm 

COMPUTE 
RANGE  VECTOR 
AND  RANGE 
RATE 


2DWI 

INITIALIZES 

CZDOTW 

ROUTINE 


YES 

INCROCNT 

TIME 

TI  -  TI  +  DT2 

INITIALIZE 
DT  -  DT2 
& 

N  -  0 


COMPUTE 
DT  -  -.5IDTI 


INCREMENT  TTMB 
&  LOOP  COUNTER 
TI  -  TI  -I'  DT 
N  •  N  +  1 


- H  NXP5) 


SET 

NO 

COMPUTE 

OLDOIffi  « 

- ►<^RHODOT^  0 

DT  -  ■♦-.5|DT| 

RHDOT 

— 


YES 


(NXP6 


INCREMENT 

/  CRHOB  \ 

SET 

INCREMENT 

IT  -  TI  + 

_  /compute  range  \ 

LSTT  -  TI 

RETURN  ADDRESS 

RHODOT  Idt/ 

i 

i  ^VECTOR  AND  /  ^ 

TDT2  +  DTI 

BY  IH 

IRHODOTI  2 

\  RANGE  RATE  / 

YES 


INCREMENT 
TI  «  TI 
RHODOT 

RHODDOT 


COMPUTE 

-  RHODDOT  - 

(RHODOT  -  OLDONE)/DT 


*  B-2  System  Subroutine 


SAVE 

COMPUTE 

COHPDTE - 

TORTTO - 

RETURN 

ELEVATION 

AZIMUTH 

COBSAZ  - 

RHO 

ADDRESS 

OBSEL  - 

ARCSIN 

OBSR  -  RHO 

— r 


SET  UP  INPUT 
FOR  AJPACK 
AJMIN  -  TI 
AJAZ  -  OBSAZ 
AJELEV  -  OBSEL 
ASRANGE  -  RHO 
AJRRATE  -  OBSRR 
AJFAN  -  FANNO 


STORE  PT  IN 
BUFFER 
BUFl  -  AJAZ 
BUF2  -  AJMIN 
BUF3  -  AJELEV 
BUF4  -  AJRANGE 
BUF5  -  AJRRATE 
BUF6  -  AJREV 
BUF7A  -  AJFAN 


EXCHANGE  PTS  SO  THAT 
EARLIER  GOES  OUT  FIRST 
BUFl  AJAZ 

BUF2  AJMIN 

BUF3  AJELEV 

BUF4  AJRANGE 

BUF5  AJRRATE 

BUF6  AJREV 

BUF7A  AJFAN 


AJPACK 

Pack  -  observa-^ 

,  TION  INTO  2 
WORDS 


fSTOll 


SAVE 

RETURN 

ADDRESS 

TRANSFER  PT  FROM  BUF 

SET  FLAG 

AJAZ  -  BUFl 

AJFLGIT=1/1T47 

AJMIN  •  BUF2 

CLEAR  BUFl 

AJELEV  -  BUF3 

BUFl  -  0 

AJRANGE  •  BUF4 

AJRRATE  -  BUF5 

AJREV  -  BUF6 

AJTAIL"  _ 

AJPACK 
^PACK  -  OBSERV 
TION  INTO  2 
WORDS 


*B-2  System  Subroutine 


SAVE  RHO, 
RHOXH,  RHOYH, 
RHOZH,  OBSRR, 
&  TI  IN  BUFFER 


PICK  UP  FIRST 
ACQUISITION  , 
RECORD 


ON 

>o 


1 


RHARR 

/OBTAIN  EIZV, 
A2IMITH,  AND 
^  \  RANGE 


XPAClHDiy^ 

wrey 


SAVE 

RETURN 

ADDRESS 


COMPUTE 
O'N  -  RHODOTN 
*RHOXH*XNXH+ 
RHOYH*XNYH+ 
RHOZH*XHZH 


SAVE 

NO 

I 

INCREMENT 

RETURN 

RCPTST 

^  RHOMAX+  4  ^ 

RETURN 

ADDRESS 

-0 

s.  RHODMAX*  ^ 

ADDRESS  BY  IH 

\<0BSAZ-A1H) 

YES 


fRFBl 


PACK 

OBSERVATION 
INTO  TWO  WORDS 


\  AJPACl 
EXIT^ 

./ 


w 

V 


TAC4) 

“5BT - 

AlH  *  0 
A2H  -  2 
STST  -  RCPTST 
Br.PTgT  ,  n 


.EXITy 


APPENDIX  I 


FILE  FORMATS 


Word 


1 

48  bit  floating  point 

2 

48  bit  floating  point 

3 

48  bit  floating  point 

4 

48  bit  floating  point 

5 

48  bit  floating  point 

6 

48  bit  floating  point 

7 

48  bit  floating  point 

8 

48  bit  floating  point 

9 

48  bit  floating  point 

10 

48  bit  floating  point 

11 

48  bit  floating  point 

12 

naaaaaap 

a .  FANTAB 


Unit  vector  normal  to  plane 


Unit  vector  at  one  end  of  fan 


Unit  vector  at  other  end  of 
fan  (note:  TXLIZ  <  XL2Z) 


RHOMAX  -  Maximum  range  at  first  end 
of  fan 

RHODMAX  -  Derivative  of  maximum 
range 


N  -  Fan  Number  (BCD);  P  -  identification 


Planar  Fan 


FIGURE  I-l.  FORMAT  FOR  ACQUISITION  BUFFER 
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Word 


1 

48  bit  floating  point 

2 

48  bit  floating  point 

3 

4 

5 

6 

48  bit  floating  point 

7 

48  bit  floating  point 

8 

9 

10 

48  bit  floating  point 

11 

48  bit  floating  point 

12 

nAaaaaah 

b .  FANTAB 

1 

48  bit  floating  point 

2 

48  bit  floating  point 

3 

48  bit  floating  point 

4 

48  bit  floating  point 

5 

48  bit  floating  point 

6 

48  bit  floating  point 

7 

48  bit  floating  point 

8 

48  bit  floating  point 

9 

48  bit  floating  point 

10 

48  bit  floating  point 

11 

48  bit  fixed  point 

12 

A  A  A  A  A  A  At 

AlH 

A2H 


} 


Azimuth  (coverage  goes 
from  AlH  clockwise  to 
A2H) 


SINHREF  sine  at  constant  elevation 

COSHREF  cosine  of  constant  elevation 


RHOMAX  -  Maximum  range  at  first  end 
of  fan 

RHODMAX  -  Derivative  at  maximum  range 
N!'  -  Fan  Number  (BO))  H  -  identification 


Horizontal  Fan 


UMAXT 
VMAXT 
COS PS I  > 
RTIMUS 
RTIMVS  ^ 
SINHMIN 
COSHMIN 
PPP 

TRDELT 

RHOMAX 

TRTYPE 


Not  used  for  normal 
trackers 


sine  of  minimum  elevation 

cosine  of  minimum  elevation 

points  per  pass 

At  (minutes) 

Maximum  range 

Tracker  type  1  =  Phased 
array  0  =  normal 
T  =  identification 


c .  FANTAB  -  Tracker 


FIGURE  I-l.  FORMAT  FOR  ACQUISITION  BUFFER  (continued) 
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APPENDIX  II 


CARD  FORMATS 


00000000 

•  7  )  «  s  I  r  f 

n  M  1 11 1 


OjOOOOOOOIOOOOIOOOOOOOOOIOOIOOOOOOOIIIIIOOOOOOMIIOIIMIMIIIIIIIIIII 

ft  .1  i;  >1  •«  «»  »  IMI  X  71  77  71  74  »  X  }7  M  71  »  II  il  }1  M  »  Jl  17  »  »  41  4^47  41  M4$4l4f4l4lllSIU»}»4«SMS7||MM|l«7UM«««7liMXTinnMf|1tn 

1  11  1  1  1  11  1  1  M  1  II  n  M  M  11  1  1  M  M  1  1  11  1  1  I  1  1  1  1  1  1  1  1  n  1  1  1  I  1  1  I  M  I  It  11  1  11  1  1  1  1  I 


2222222 
33333333 
44444444 
3  S  3  5  5  5  5  S 
6S6SSSS& 
111  1  1  i  11 
II88IIII 
99999999 

I  7  i  «  1  4  ’  t 


22222222222222222222222222222272222222722222222222772722222222222722 
33333333333333333333:333333333333333333333393333333133933333933999 

444444444444444444444444444444444444444444444444444444444444444444 
5S5SSS55SSS55555SS555S5S5S5S5555SS559S55SSSSSSSS5S555555555$SSSS9S 
88S  5  6  8  8  8  8  8  8  8  9  8  8  8  1  8  8  9980  6  8  8  8  0  8  1  8  8  8  8  8  8  8  8  8  8  4  8  8  8  1  0  8  8  8  8  8  8  8  8  8  8  8  1  8  8  IIIISI 
1 1 1 1 1  ni  1 1  n  n  1 1 1 11  n  1 1 1 1  n  1 1  111  1 1 11 1 1 1 1 1 1 11 1 1 11 11 11 11 11 11 11 11 11 11 

88  I  8  8  8  8  1  8  8  8  8  1  8  8  8  8  8  8  8  8  8  8  8  1  8  8  8  8  1  1  8  8  8  1  I  1  1  8  8  8  I  8  8  8  I8II8I  8  8  8  II88I  1  8  8  8  8  8  8 

999999999999999999999999999999999999999999999999999999999999999999 

to  II  17  «l  M  II  U  IMI  IS  X  71  77  7J  7«  7)  X  77  X  X  M  II  17  11  M  n  M  1/  U  M  41  «|  17  4)  M  «f  «7  <•  M  SI  17  SJ  ^  U  M  SI  M  W  M  «l  U  ti  M  e  M  «7  M  «  X  M  7f  71  N  n  X  If  X  fm 


Field 

Column 

Contents 

1 

1-8 

"FANCARDS" 

2 

9 

End  of  block  character: 

11-8-2  punch 

FIGURE  II- 1.  FAN  INPUT  DATA  TAPE  IDENTIFIER 
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Field  Coliimn 

1  1-4 

2  5 

3  6-12 

4  13-19 


Contents  ) 

Sensor  number  right  adjusted 
Not  used 

Beginning  time  -  days  since  base  time 
End  time  -  days  since  base  time 


5 

6 

7 

8 

9 


20-25  Not  used 

26-29  Beamwidth  -  degrees 

30-33  Year 

34  Output  indicator  for  fan  number  column  on  output. 

0:  No  fan  number 

1:  Fan  number 

35  Output  indicator  for  units  of  range  and  range  rate. 
0:  Nautical  units 

1:  MKS  Units 


FIGURE  II-2.  CONTROL  CARD 
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Field 


Column 


Contents 


10 

36 

Not  used 

11 

37 

Classification  indicator 

0:  Unclassified 

1:  Confidential 

2 :  Secret 

3:  Secret/No  form 

4:  Secret/Releasable  outside  SSO  channels 

12 

38-39 

Priority  -  printed  on  output  message 

13 

40 

Not  used 

14 

41 

Visual  pass  indicator 

0:  All  passes 

1:  Visual  passes  only 

15 

42 

Not  used 

16 

43 

Down  pass  indicator^ 

0:  Complete  pass  computed 

1:  No  points  after  closest  point  of  approach 

17 

44 

Not  used 

18 

45 

Point  of  maximum  elevation 

0:  No 

1:  Yes 

19 

46 

Not  used 

20 

47 

Maximum  range  test  for  point  of  closest  approach 
0:  No  test 

1:  Test 

21 

48 

Not  used 

22 

49 

Interlace  inhibit 

0:  Interlace  predictions^ 

1:  No  mixture  of  predictions^ 

23 

50-56 

Not  used 

24 

57 

Direction  cosines  print  out 

0:  No  print  out 

1:  Print  out 

25 

58-64 

Elevation  angle  of  the  boresight  in  degrees^ 

26 

65-71 

Bore sight  azimuth  in  degrees^ 

27 

72 

Element  number  option 

0:  Print  revolution  number 

1:  Print  element  number 


1  For  trackers  only 

2  Output  in  strictly  chronological  order 

3  Same  as  (2)  but  satellite  passes  are  not  mixed 

4  These  fields  are  needed  only  if  the  tracker  card  indicates  an 
FPS  type  tracker  and/  or  it  is  desired  to  print  direction  cosines 

FIGURE  II-2.  CONTROL  CARD  (Continued) 
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Field 


Column 


Contents 


28  73-78 

29  79-80 


Not  used 

"RP"  -  must  contain  these  two  letters  as  ID 
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Field 

1,  9 

2,  10 

3,  11 

4,  12 

5,  13 

6,  14 

7,.  15 
8,  16 

17 


Column 

Contents 

1-6,  40-45 

Elevation  angle  at  start  of  fan  (h]^)-in  degrees 

7-12,  46-51 

Azimuth  at  start  of  fan  (A^^)  -  in  degrees 

13-18, 

52-57 

Maximum  range  at  start  of  fan  ~ 

kilometers 

19-24, 

58-63 

Elevation  angle  at  end  of  fan  (h2)  -  in  degree 

25-30, 

64-69 

Azimuth  at  end  of  fan  (A2)  -  in  degrees 

31-36, 

70-75 

Maximum  range  at  end  of  fan  (P2niax^  ” 
kilometers 

37-38, 

76-77 

Fan  number  (BCD) 

39,  78 

Fan  type 

-  Constant  elevation  azimuth  scan 
*ipi»  -  Planar  fan 

79-80 

-  must  contain  these  two  letters  as  ID. 

FIGURE  II-3.  FAN  CARD 
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Field 

Column 

Contents 

1 

1-6 

**^99.0"  An  elevationof  -99^  signifies  a  request 
for  acquisition  coordinates  for  a  tracking  device 

2 

7-18 

Not  used 

3 

19-24 

Minimum  elevation  -  degrees  -  floating  point 

4 

25 

Points  per  pass 

2-8:  2-8  points  per  pass 

9:  points  every  delta  T  (field  8) 

5 

26 

Not  used 

6 

27 

Tracker  type 

A  or  0:  Normal  tracker 

1:  FPS-85  tracker 


7 

28-30 

Not  used 

8 

31-36 

Time  increment  in 
per  pass  =  9) 

minutes  -  (needed  only  if  points 

9 

37-42 

Limiting  value  of 
angle  CX  -  sinCX  - 

the  SIN  of  the  boresight  oriented 
floating  point  boresight  oriented 

10 

43-48 

Limiting  value  of 
angle  j3  -  sin  jS  - 

the  SIN  of  the 
floating  point 

11 

49-54 

Limiting  value  of 
if/y  in  degrees 

the  of f-boresight  angle, 

FIGURE  II-4.  TRACKER  CARD 
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Field 

Columns 

Contents 

12 

55-60 

Maximum  observable  range  -  floating  point  kilometers 

13 

61-66 

Maximum  elevation  angle  to  be  used  for  normal 
tracker  only  -  if  blank,  90^  is  assumed 

14 

67-72 

Not  used 

15 

73-75 

Sensor  number 

16 

76-78 

Not  used 

17 

79-80 

"FP”  -  must  contain  these  two  letters  as  ID. 

FIGURE  II-4.  TRACKER  CARD  (Continued) 
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1 

2 

~r\ 

6eioeoo8oioooonoieooioi8iiioiiiieit8iOMii«iiiiiioi«8ooioeiiin 

•  1  1  1  S  •  i  1  I  1}  *)  *4  M  IMI  i«  1C  }|  n  it  M  II  N  »  »  ]i  il  u  M  x  j|  «  41  4^47  4}«4  4|4l«l«4IMS«UUMUWSISiN«»l«}|]M 

1 11 1 1 1 1  M  1 1 1 1  M  1 1 1 1  M  1  M  M  1 1 1 1 1 1 1  n  1  It  n  n  1 1 1 11 1  n  1 11 1 1 1 1  n  1  n  M 

22 2221 22222 2 22 22 222??72 2222222 222 22222 2222 222 222 2222 222222222222 

33 333 33333 3S33333333333333332Sn33 3333 2233333 3333333333333333332 

4  M  4  4  4  4  4  4  4  4  1  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  1  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4 

53 53S5SS 535 SS3SS3SS3SSSSS3SSS33SS5SS3SS3SS35S  5  5  5  3  5  3  5  5  $  3  5  3  33 53335 

5 SC5SSfi&GSS6S8SS $545(8 8SISIIII  11(1  IIIISIII  III  IIIIISIIS$II8III8S8 

11  111  niiinii )  mill  mil  11111  mill  11 1111 11111111111  m  1111111 

IIIIIIIII8II8I88II888IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII8III8II88II 

8  9  5  9  8  8  9  5  5S9  99  9  9  9  9  9  9  S  9  8  9  9  9  5  SISSS59S89$9S9n89nin5  9n955999n$IS 

1  t  J  4  S  »  '  t  «  10  It  1?  tl  14  II  14  M  M  If  10  »  IJ  74  n  X  If  M  M  »  Ji  V  U  M  ft  a  1/  II  M  40  41  41  4]  44  4)  41  41  41  49  »  SI  M  S)  SS  X  SI  X  M  M  II  II  U  W 

liiiiiil 

A  «  II  M  H  11 II  IT 

11111111 

22222222 

33333333 

44444444 

55555555 

llllllll 

11111111 

llllllll 

99999991 

B  «  61  10  A  a  fl  17 

iioiiiii 

ISM  nx  n  xxA 
llllllll 

22222222 

33333333 

44444444 

51555555 

llllllll 

llllllll 

llllllll 

99999919 

nunnnnnn 

Field  Column 

1  1-64 

2  65-72 

3  73-80 


Contents 

Station  address  -  64  BCD  characters  (can  also 
include  the  routing  address,  even  though  this 
will  be  repeated  in  Columns  65-72) 

Routing  address  -  6  or  7  BCD  characters 

Card  identifier,  one  of  the  following: 

FROMXXXA, 

TOAZKXXA,  or 

INFOXXXA;  XXX  is  sensor  number 


FIGURE  II-5.  ADDRESS  CARD 
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lasoiiii 

i»  ir  t«  i«  K  N 

1  11  11  1  I 
22777? 
33)333 
444444 

ssssss 

8II6II 

mill 

mill 


imsss 

*  II  II  If  II  H  IS  M  II  II  II  n  tl 


iiiiiniiiiiiiiiiiiii 

nN»iiitiiNii)ij>nM»jiifiiiiii  If «}  Him 

1  1 


111111111111111111 
222222222222272222 
3))333S3333))33)3) 
444444444444444444 
S5SSSSSS3SSSSSS3SS 
81 1 1  III  III!  mi  III 
111111111111111111 
mmmmmm 
mmmmmm 


mmiiiiiiiiiiiiiiiiiiiiiiiiii 

ll««1ISllltlliil1ISr«ll«lll}l>MMII«IMMMfl?tnMfflini|llM 

11111111111111111111111111111111 


2227222222 

)))3333))3 

4444444444 

ssssssssss 

imiiim 

1111111111 

mmmi 


mmim 


2  2  2  2 

2222222222 

2222222 

33)3 

3)3333)333 

3333333 

4  4  4  4 

4444444444 

4444444 

ssss 

SS3SSSSSSS 

mms 

mi 

llllllllll 

iiiiiii 

1111 

1111111111 

1111111 

mi 

iiiimm 

IIIIIII 

ml 

iiimmi 

mini 

NUnillfliniDlUUMnJIWIDIltiiVlJliDIII^IIIIttSlUUIIMliSIIIIIMIIUUMMIIflMMlinitni 


Field 

Column 

Contents 

1 

1-8 

AIXAAAA 

at.tAbittA 

only  AAAA. 

2 

9-80 

1*  Not  used  for  ALL  Cards 

2.  For  »»ALL  BUT”  and  "ONLY”  Cards  -  This 
field  contains  five  -digit  satellite 
identifiers,  separated  by  commas  and/or 
two  five  -digit  satellite  identifiers 
separated  by  a  minus, 

FIGURE  II-6.  ALL,  ALL  BUT,  or  ONLY  CARD 
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•  no 

<  ?  1  • 

Mil 

2172 
3  3  3  3 
M44 
SSS5 

nn 

7  7  7  ? 

nn 


9  9  9  9 

t  ;  j  «  t  I 


•lion 

I  I  H  •! 

Mil 
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TO  BCD 

JMP 

PmNT.PaGE 

Tmd 

bcosats 

JMP 

4CLEAR 

TDM 

4T7S 

TMA 

STAN 

TMA 

ELNOS 

TMO 

3U/1;18/0 

JMP 

BINBCOS 

EIS 

4C1^2 

TMD 

BCOSATS 

TMA 

N/3T15|P/4C1,T39 

;  TOM 

4T8S  EL  SET 

NO.  IN  BCD 

JMP 

40UT1 

Tma 

D/1B47S 

JMP 

PANT. SPACE 

ams 

4T13S 

TIJR 

JAZ 

SATONES 

Tjm 

4NXTEl^6HS 

J 

SATTWOS 

32 


vO 

4>- 
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there  hill  be  4  groups 

OF  THE  FOLLOWING  PER  LINE  OF 

♦ 

End  of 

SATNOS  table 

OUTPUT 

FOR  SATNO./ELNO, 

EACH  GROUP  contains  3  wOrOs 

nonxsetcd 

S 

(SSSSS/EE)  .(EE  SSSS)  » 

(S/EEEE  ) 

txdlc 

0.0$ 

TDA 

S 

SM 

C/HLT,4BFRIC/HLT.0S 

FIRST 

SAT.  IN  GROUP 

TAM 

477$ 

- 

SATO^^E  TMA 

4T7$ 

(oonsssss) 

JAZ 

4SUMMRY-3HS 

TMQ 

0/61T5S 

SLASH 

TMA 

4T13S 

SLAO 

6S 

(Oosssss/) 

JAZ 

SETOOS 

TmO 

4T8S 

(OOOOECEE) 

J 

SETllS 

slo 

24$ 

(EEEEOOOO) 

slaq 

12s 

(EEOOOOQO)«0 

TAM 

o»os 

(SSSSS/EE)«A 

♦ 

first 

sat.  IN  GROUP 

SLAQ 

12S 

(OnOOOOEE)  -A 

sETOo  Tma 

0.0$ 

(OOOOEE  ) 

TMQ 

HASKBLS 

tmq 

MASKBLS 

SLAQ 

125 

SLAO 

24$ 

(EE  > 

Tam 

1#0S 

(OnOOEE  )  -A 

Tam 

O.OS 

AIXO 

ItOS 

J 

SETENOS 

AIXO 

1.15 

J 

NXTSETS 

* 

SECOND 

SAT.  In  group 

seth  tma 

477$ 

SECOND  SAT.  In  GROUP 

AM 

P/48FR,T39$ 

SATTwO  TMA 

0.05 

(OOOOEE  ) 

J 

SETENO^lS 

TMO 

4T7$ 

(Oonsssss)  *0 

SEtEnD  tma 

477$ 

slq 

18$ 

(SSSSSOOO)  «Q 

AM 

C/HLT.1|C/HlT, 

4BrRS 

SLAQ 

24S 

(EE  SSSS)  -A 

JMP 

40UT1S 

Tam 

o.os 

JMP 

4SUHMRY-3HS 

Slaq 

6$ 

binbcd  TJM 

BINDONES 

BIN.SAT.  NO.  IN  (A) 

twq 

0/6175$ 

slash 

CM 

6CDSATS 

slaq 

65 

TAO 

S 

TmQ 

4T8$ 

TIXZ 

0.2 

S 

slq 

24$ 

NXtChARCA 

S 

SLAQ 

24$ 

(S/EEEEOO) 

BInDoHEJAEO 

(P)S 

BIN. NO.  NOW  converted 

tmq 

MASKBLS 

1 

f 

DAQ 

D/IOS 

Slaq 

12$ 

(S/EEEE  ) 

SLA 

0.2 

S 

Tam 

1.0$ 

(S/FEEE  ) 

ams 

BCDSA7S 

AIXO 

2.0$ 

AIXO 

6,2 

s 

AIXO 

1.1$ 

JMP 

NXTCHARS 

CSM 

D/1B47$ 

TAM 

4T13$ 

L 

4ClEaR  TJM 

(P)»7H 

TMA 

D/1B47$ 

tmd 

L/4BFR 

ams 

4714$ 

TDXRC  .3 

TmD 

D/4B47$ 

TMD 

W/ 

JAED 

(P)^2H$ 

L 

RPTA 

11 

J 

NXTSETS 

TDM 

1.3 

Cm 

4T14$ 

SIXO 

11.3 

tma 

N/12T19|P/4BFR,T39$ 

JMP 

JMP 

40UT1$ 

L 

TAO 

JMP 

4CLEAR$ 

Tma 

1/1716 

tmd 

L/4BFR$ 

AMS 

(?)♦! 

TOXLC 

0.0$ 

TQA 

J 

NXTSETS 

1 

f 

JMP 

v/» 
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4N)(TrL  TJM 
ThO 
ETA 
JAZ 

tmd 

AIXO 

SCO 

JDP 

JMP 

4SET  TJM 

TMD 

tdxlc 

TMD 

TDM 

CSM 

TAM 

Cm 

JMP 

NOP 

TAm 

4SET  I  JMP 
JMP 
TAM 
TMA 
AM 

Tmd 

JAEO 

TMA 

JMP 

JMP 

JMP 

4SeT?  TMA 
JMP 
JMP 
tma 
TDXLC 
Sm 
Tam 
TMD 
JAEO 
J 

TMA 

JAN 

J 

Tma 

INSERT  TMO 
EIS 
J 

3R0U9C<Tm0 

JOO 

ASOOR2  JOO 
J 

AS20R4  JQO 

J 

ASi  Tma 
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dbserv 
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<P>-1H 

J 

INSERTS 

18/1T47S 

AS2 

tma 

D/24B15S 

$  1 

J 

INSERTS 

4NXTEL-1HS 

AS3 

TMA 

D/36B15S 

f  1 

J 

INSERTS 

1«1S 

ASBL 

TMA 

.OS 

TMO 

maskbls 

(P)-6H 

4NXTEL-5H 

L  SLAQ 

slaq 

OS 

4SET3.1H 

TAM 

.0 

c/hlt,satnos 

S 

tmo 

l5/iri5S 

.IS 

ETA 

4T7S 

L/ABFr 

am 

c/hlt.iic/hlt 

4T6 

• 

D/IB47S 

JMP 

40UT  1 

AT13s 

JMP 

4T14S 

4SET  3 

Tma 

4T7S 

4NXTEL 

JMP 

BINBCDS 

JMP 

40ASHS 

4T7 

JMP 

4NXTEL 

4NXTEL 

JMP 

4SET  2 

4SET  2 

TAM 

4T8 

4T8 

Tma 

4T7 

4T7 

TDM 

4T9 

D/1B47S 

am 

D/1B47S 

4T8$ 

SATlNOS.  CONSECUTIVE  ? 

TAM 

4T7 

4SET  3S 

YES 

TMD 

4T8 

4T7$ 

JAED 

4SET34.3H 

BINBCOS 

TMD 

4T9 

4C0MMA 

TDM 

4T7 

4SET1 

JMP 

4SET2-4H 

4T7S 

4SLASH 

TMO 

W// 

BINBCDS 

TJM 

4D0NES 

4BlANK$ 

JMP 

insertas 

4T6$ 

4BFR*?  In  Both  hA| ves 

4BlAsjK 

TMO 

W/ 

.OS 

TJM 

4D0NES 

C/HLT,4BFRS 

JMP 

insertas 

4T7s 

4C0MmA 

,  TMO 

w/. 

c/hltic/hlt,4bfrs  buffer  empty  ? 

TJM 

4D0NES 

(P>^2hS 

maybe 

JMP 

INSERTAS 

groupcks 

NO 

4DaSh 

TMO 

W/- 

4T13S 

TJM 

4D0NES 

4SET3-1HS 

buffer  is  empty 

INSERTaTMA 

BCDSATS 

GROUPCKS 

AT  LEAST  1  SaTNO.  To  PRINT 

slaq 

6S 

D/12B15S 

TAM 

4T7S 

1/1I15/0J32/1S 

JMP 

4HALF 

SLAOS 

4ReSeT 

Tmd 

4T8S 

ASBLS 

TDM 

4T7 

4T13S 

4D0NE 

JMP 

<P)S 

AS20R4S 

2nd  or  4Th  satno.  in  Group 

4HALr 

Tmd 

4T6S 

AS3S 

3RD 

tdxlc 

.OS 

ASIS 

1ST 

TMA 

4T14$ 

SLA0^2HS 

4TH 

TMD 

D/3B47S 

AS2S 

2N0 

JAED 

SAT13S 

D/12B15S 

first  sat.  in  group 

1  MA 

D/1B47S 
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SECOND  SAT, IN  GROUP 
THIRD  SAT.  IN  GROUP 


NO.  WORDS  TO  PRINT  jN  LEFT 
ABFRs  half  of  a  rEG,  STaRtInG 
address  in  right  HAtF 


s 


s 


SAT.no.  in  BCD  at  T47 


4BFR  To 
OX 

Group  count 

LAST  SAT,  ON  TwE  LINE-I3TH. 


EDIT  or  0«SERV  01  10  6§ 


AMS 

4T13S 

TAQ 

S 

JQO 

SAT20R4S 

SAT002  JQO 

SAT3S 

J 

SATIS 

SAT20R4JQ0 

SAT4S 

J 

SAT2S 

sati  tmd 

4T7$ 

TDM 

.OS 

J 

4RESETS 

SAT2  TMA 

.OS 

tmq 

4T7S 

TDM 

l.OS 

SlQ 

12s 

slaq 

12S 

TAM 

.OS 

AIXO 

l.OS 

J 

ASENDS 

SAjS  ThA 

.OS 

TMQ 

4T7S 

TDM 

l.OS 

SLO 

12S 

SLAQ 

24S 

Tam 

.OS 

AIXO 

l.OS 

J 

ASENDs 

TAM 

.OS 

SAT4  TMA 

.OS 

Tmq 

4T7S 

SLO 

12S 

Slaq 

36S 

Tam 

.OS 

AIXO 

l.OS 

TMA 

D/1847S 

AMS 

4T14S 

CSM 

D/1B47S 

TAM 

4T13S 

J 

ASENDS 

SAT13  Tma 

4T7S 

Tmq 

MASK8LS 

SLAQ 

12S 

Tam 

.GS 

CM 

4T14S 

Tma 

N/10Tl9lP/4BrR, 

jmp 

40UT15 

JMP 

4CLCARS 

Tmd 

l/abers 

SEtS'E  rTOM 

4T6S 

JMP 

4HALr*3H5 

ASENO  LD 

S 

TxDlC 

.OS 

JMP 

BCDS*T  S 

4Ti3  S 

4Tl4  S 

SETQFErs 

so 


page 


COUNTS  NO,  IN  group 


FIRST  sat.  in  group 
(Oniiiii. > 

xo  NOT  incremented  here 

(oniiiii.) 

SECOND  SAT.  In  group 

<0022222. ) 

(22222.00) 

(11111,22) 

(11111.22) 


(0022222,)  «A 
THIRD  sat  in  group 
(  0033333.  ) 

(33333.00)  >0 
(222.3333)  «A 

(222.3333)  «A0UF*1  1ST  TtMe 


(11111.22) 

(0033333. ) 

4TH  and  LAST  SAT  IN  QROUp 

(3.44444.)  bA 


LAST«13TM,  SAT*.  ON  LInE 


XXXXX,  •• 
T39« 
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rewind  tjm 

(P)^4H 

JMP 

SYS 

TIO 

A8UF 

JMP 

SYSNO 

JMP 

nxtCase  jmp 

PANT. FINISH  S  OR 

Cm 

PHAIN  S 

TMA 

N/7T23JH/8AT47 

JMP 

REWIND 

TMA 

N/8T23)H/8AT47 

JMP 

REWIND 

TMA 

N/9T23)H/8AT47 

JMP 

rewind 

nxtcisump 

(P)*3HS 

JMP 

SATLODS 

JMP 

manexit  S 

reset 

•Cm 

PASSONCS 

CO 

s 

JMP 

elmlods 

Cm 

ajdncnt  s 

TMD 

W/  MORE  S 

TDM 

AJMRDTAS 

TIJ 

AJINSMR^IH  S 

TJM 

AJINSMR  S 

c 

TMD 

W/  SAT  R 

TDM 

AJLN12 

TMD 

W/EV  TI 

TDM 

AJLN12^1- 

TMD 

C/JMP.SYS)C/TI0, AJBFFX 

TDM 

AJWT89«1 

TIJ 

AJPKITA*3H 

TJM 

AJPKITA-IH 

TIJ 

AJDYCK 

TJM 

AJDLOOP 

TIJ 

QLOP.TCLOP 

TJM 

AJCLU*3H 

TIJ 

GLOP.QLOP 

TJM 

AJHDU^SH 

TMD 

C/IC02,274128#1)C/TMA, AJELEV 

TDM 

AJFWL6 

TMD 

C/IC02,34*12e4.1)C/TMA.  AJAZ 

TDM 

AJFWL7 

TIJ 

AJDAYSS  S 

TJM 

AJIOUT  S 

tmd 

C/HLT.17*128*i7jC/TMA, AJUNS 

TDM 

AJFCL 

tmd 

C/HLT.34*128^34iC/TMA. AJCONS 

TDM 

AJFCF 

TMD 

C/HLT.22*128*22)C/TMA. AJSCS 

TDM 

AJFSC 

Tmd 

C/HLT.34*128*34|C/TMA. AJNFS 

CN  k-160 
CN  K-160 
Cn  K-161 
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TOM 

AJFNF 

A/AUQS 

TMD 

C/HLT,54ai28^54|C/TMA, AJACN2S 

A/SEPS 

TDM 

AJACNl 

A/OCTS 

TmD 

w/  s 

a/nov$ 

TOM 

AJ9FFR  S 

A/DECS 

JMP 

PANT. Page  t 

A 

read 

SfNSOR  FILE 

♦ 

error 

OUTPUT 

rEaDsnsjmp 

SNSGETS 

♦ 

tmd 

c/hlt,sblocs 

AJERrORNOP 

TOXIC 

•  3S 

TMA 

N/6T15|P/AJERR7,t39 

Tmd 

lEENOS 

JMP 

Pant 

tdxlc 

.45 

TMA 

N/10T15 

TXORC 

,3 

RPTAA 

9$ 

JMP 

pant 

TmD 

1#3S 

TmD 

4S4  B3-2 

TOM 

1.4S 

TOM 

4T9 

sixo 

9»3S 

JMP 

4S2 

TMA 

.3S 

JMP 

4S4  B2 

TMD 

MaSKBLS 

AIXO 

10.3 

JAEO 

(P)*3HS 

JMP 

(P)-3H 

AIXO 

9,3$ 

JMP 

(P)-8H$ 

♦ 

determine  time 

CASE 

BY  PASS  OPTION 

♦ 

4A  4 

JMP 

AKLOK 

TQM 

ZULUT 

4A  1 

JMP 

RD6AS 

SLQ 

12 

TMA 

» 3 

TQM 

TFN 

TmD 

w/EnDsCHED 

TMD 

L/4A3.1 

JAED 

4S3  A 

TDXLC 

.0 

TMO 

w/ENO  CASE 

SRAQ 

7 

JAEO 

4A  1 

CA 

TAM 

4A3-1  1 

1 

SLAQ 

7 

tma 

N/12T15IP/4a3-2,T39 

TMD 

D/64 

JMP 

flex  j 

JAGO 

(P)>7H 

tto 

i 

SLA 

8 

SCO 

1  1 

t 

1 

TAO 

JOP 

4A  4  i 

ADXR 

0,0 

JMP 

4a  2 

TMD 

0.0 

4A  14 

k  JMP 

4S3  i 

i 

TDM 

MONTH 

JMP 

RD6AS  ' 

JMP 

(P)^3H 

TMA 

*3  ] 

[ 

r 

SM 

D/54 

JMP 

4A  1**-6«  i 

! 

JMP 

(P)-7H 

4A2 

JMP 

STOPGOS  \ 

JMP 

FKLOK 

JMP 

4A  45  1 

1 

JMP 

FYKLOK 

JMP 

4A  IAS  ^ 

1 

JMP 

ajfixit 

A/STATION  XXXXS  ! 

1 

TAM 

DFN 

4A3 

A/JANS 

1 

i  I 

process  control  card 

A/FEBS 

i  « 

A/MARS 

TIJ 

4S2 

A/APRS 

TjM 

AJERR0R^8H 

A/MAYS 

TMQ 

12/1T47 

a/JUNS 

ETA 

9.3 

A/JULS 

TMD 

W/OOOOOORP 

40 


\o 

00 
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JAED 

(P)*3H 

TDM 

AJUNITS^3 

TMA 

N/7T15IP/AJERR1»TJ9 

TOM 

AJUNITS*4 

JMP 

AJERROR^IS 

TDM 

AJUNITS^5 

TMA 

C/HLTIC/TIJL> AJSRFwR 

TDM 

AJLN12^7 

JMP 

XSRCH 

TDM 

AJLN12^8 

JAZ 

AJERROR 

TOM 

AJLN124>9 

Tma 

DRCOSPL 

TMA 

8,3 

JAZ 

^YPASS2 

SLA 

35 

TMD 

W/  U 

JAP 

4A  4AA 

TDM 

AJUNITS*3 

tmd 

C/HLT,l7*l28^l7lC/TMA, AJUNIS 

Tmd 

W/  V 

tum 

AJFCL 

TDM 

AJUNITS^4 

TmO 

C/HLT#34*128^34|C/TMA# AJCONIS 

TmD 

W/  W 

TOM 

AJFCF 

TDM 

AJUNITS4.5 

TMO 

C/HLT,22*l28^22fC/TMA* AJSCIS 

tmd 

w/  dire 

Tom 

AJFSC 

TDM 

AJLN12«7 

TMD 

C/HLT,34*l2a*34lC/TMA, AJNFlS 

TMD 

W/CTION  CO 

TOM 

AJFNF 

TDM 

AJLN12^8 

Tmd 

C/HLT.94*128*54|C/TMA# AJACN3S 

Tmd 

W/SINCS 

TDm 

ajacni 

TDM 

AJLN12«9 

TMA 

BASE 

• 

FAM 

BEGT 

BYPASS2  TMA 

PRIO 

TMO 

YEAR 

TMO 

W/ 

JMP 

BKLOK 

JAEO 

AJERROR 

TAM 

begt 

CM 

AJISTF 

TDM 

FOAY 

TMA 

CLSFY 

TMA 

BASE 

SLA 

8 

fam 

endt 

TAM 

CLSFY 

JMP 

BKLOK 

TMD 

N/5T39 

TAM 

ENDT 

JAGO 

AJERROR 

FSM 

BEGT  S 

TMO 

F/29  S 

TMA 

ZFX 

JAQOF 

TIME  OUT  S 

TMO 

ZFY 

JMP 

COMPL 

Cm 

RSU  S 

TOM 

yfx 

CM 

RSV  S 

TOM 

yfy 

CM 

RSM  S 

Tam 

YFZ 

TmO 

0/3217/110000  S 

tmo 

0C2RA 

TDM 

AJUNITS^I  S 

FmmrS 

ZFX 

TmO 

W/  (NM)  s 

FMMRS 

ZFY 

tma 

rngflag  s 

s 

FSIN 

JAZ 

(P)^2M  $ 

TMO 

W/  (KM)  s 

TAM 

XFX 

TOM 

AJUNITS  S 

s 

FCOS 

ZFY 

Tmd 

A/EIO/3216/110000  S 

TDM 

AJLN12^6  S 

TMO 

W/  S 

TAM 

XFY 

Tma 

ELFLA6  S  t 

(P)*5h  f  ; 

tmd 

F/0 

JAZ 

TDM 

XFZ 

TMO 

A/E  FaNIO/3260  S  i 

1  s 

FCOS 

ZFX 

roM 

AJLN12*6  S 

TOM 

AJUNITS-»*1  S  { 

TmO 

A/  N0.10/32IA/  S  S  ) 

TAM 

ZFZ 

TOM 

AJUNITS*2  S  1 

Tmo 

YFZ 

Tmd 

w/  S 

fmmr 

XFY 

s 


VO 

vO 


100 
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LOaD  S 


Tam 

ZFX  S 

SLAQ 

18 

FCSM 

XFX  S 

TAM 

STYPE 

FHARS 

ZFY  S 

TMA 

W/ 

TMA 

4C4^2 

SLAQ 

18 

JMP 

(P)^5H  5 

S 

s 

TAM 

load  SO  SLA 

TMQ 

STAID 

6 

24/1;18/0i6/1 

tmd 

W/  SAT  el 

EIS 

LOAD  S1-3H 

TDM 

AJLN12 

EIS 

LOAD  S1-5H 

TMD 

W/EM  TI 

EIS 

LOAD  S1-7H 

TDM 

AJLNia^l 

JMP 

LOAD  SI 

SENSOR 

RECORD 

W/FROMXXXA 

W/TO  XXXA 

CSM 

Tam 

D/10151 

SATCONTS 

A 

w/infoxxxa 

TMQ 

1/1T8  S 

A 

STOrF  fan  and  ADDRESS  DATA 

ETA 

CARDTYP 

L 

hlt 

IREC 

JAZ 

(P)^9H 

load  si  tmd 

<P) 

TMQ 

18/1T47 

TDXLC 

,0 

ETA 

STAN 

tmd 

w/ 

ETD 

staid 

L 

RPTA 

256 

jaed 

LOAD  SO 

TDM 

1*0 

TMD 

hl/N  S  and 

Tmd 

LOAD  AS 

TDM 

AJERR9^1 

TDXRC 

*0S 

TMA 

N/4T15IP/AJERR9,T39 

AIXO 

10. 3S 

JMP 

ajerror^is 

load  F  JMP 

4S2 

Tmd 

lEENDS 

JMP 

LOAD  A1  S 

TDXLC 

.41 

TMQ 

12/1T47 

TMQ 

18/1T47 

ETA 

9,3 

ETA 

.4 

ETD 

W/OOOOOOFP 

ETD 

STAN 

JAED 

(P)^7H 

JAED 

LOAD  S 

SRQ 

6 

ETD 

maskbls 

eta 

9,3 

JAED 

(P)^3h 

ETD 

LOAD  S1-3H 

AIXO 

9,4 

t 

1 

JAED 

LOAD  A 

JMP 

(P)-6H 

! 

load  FiTma 

N/5T15IP/AJERR6.T39  S 

TMQ 

24/0J24/1 

JMP 

AJERR0R'»5h 

TMA 

STAN 

TMD 

C/HLT,AJ8FFR*150IC/HLT, (P)*4Hl 

SLA 

24 

AIXJ 

0,0 

EIS 

LOAD  S-2 

tma 

N/5T15IP/AJERR5.T39  S 

TmA 

N/3T15IP/L0AD  S-3,t39 

JMP 

AJERR0R^5H 

JMP 

AJERR0R^5H 

R 

RPTAA 

TMD 

10 

1.3 

A/STaTION  xxxx  not  on  SEAI^3 

\ 

TDM 

TMD 

TDM 

1,0 

W/  1 

1,0  s 

tmd 

C/HLT,STYPES 

1 

JMP 

LOAD  F 
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TAM 

TEMPI 

FMMRS 

9*6 

s 

tma 

0/3T15 

fmmrs 

10*6 

s 

CD 

s 

TXDLC 

*4 

TmD 

11*6 

s 

JAED 

<P)-‘2h 

STiKrN  TDM 

(P) 

s 

JMP 

<P)*3H 

TMA 

fncont 

s 

TMA 

RCPTST 

SLA 

10 

s 

JAZ 

FNERRX-lH 

TMO 

42/1T47 

s 

TMA 

C/HLT*5IC/HLT*FnC0m6 

EIS 

11.6 

s 

JMP 

PANT 

INCA 

STIKFN 

s 

TMA 

N/5T15 

INCA 

Fncont 

s 

TXDRC 

*3 

AIXO 

12*6 

s  1 

JMP 

PANT 

AIXO 

1*5 

$ 

TMD 

P/FNC0M.1*T39 

AJpESA  AIXO 

5*3 

s 

ADXR 

*4 

TMA 

FNFLG 

s 

Tma 

*4 

JAZ 

4a21 

f 

JMP 

PANT 

Cm 

fnflg 

s 

JMP 

Pant. SPACE 

JMP 

AJREG2 

s 

JMP 

AJREG4 

COmPl  7JK 

COMPLX 

s 

TMA 

TEMPI 

TOM 

TEMP2 

s 

fnerrx 

JMP 

<P) 

TMO 

DE2RA 

s 

Fmars 

TLMPl 

$ 

L 

hlt 

7 

Fmmrs 

TEMP2 

% 

hlt 

AJERR7 

FCOS 

s 

L  FNcOh 

hlt 

3 

hlt 

FNCOMl 

TAM 

TEmP3 

% 

hlt 

4 

f  SIN 

TLMP2 

% 

hlt 

FNC0M2 

hlt 

3 

1 

1 

; 

hlt 

TRC0M5 

TAM 

TEHP2 

5  i 

hlt 

4 

FCOS 

TEMPI 

S  1 

i 

HLT 

FNC0M4 

] 

1 

1 

1 

hlt 

3 

1 

1 

hlt 

FNCOM5 

tag 

s  ( 

1  FNCOmI 

A/FAN 

TYPE  NOT  H  OR  PS 

F  MMR 

TEMP2 

f 

Tam 

TEMP2 

5 
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rNC0H2  A/FaN  ENOS  TOO  CLOSE  TO  COLINEARS  S 

FNCO-A  A/ELEVATION  GREATER  THAN  89  DEGS  S 

rNC0H5  A/AZIMUTH  LIMITS  ARE  EOUALT  S 

rNcOM6  A/ERROR  IN  FAN  RECORD.  RECORD  REJECTED* 


L  AJSRrWQTCOZ 


6*128^6 


Tma 

A jfntab 

$ 

ICOZ 

12«12846 

s 

TMA 

ajfntab^i 

s 

AJERR10A/ALL» 

ALL  BUT,  OR  only  CAROS 

ICOZ 

ld*128^6 

* 

Tma 

AJFNTa9^2 

s 

ICOZ 

24*128^6 

$ 

Tma 

A JFNTaB^3 

s 

ICOZ 

30*128^6 

s 

AJERRHA/ROUTING  data  missing*  3 

TMA 

AJFNTAB--4 

s 

ICOZ 

36*1284>6 

s 

Tma 

AJFNTAB*5 

s 

AJERR12A/T00 

MANY  ROUTE  CARDS  *  3 

hlt 

39*1284>3 

s 

Cam 

AJFNTA8^6 

s 

H/ 

F$ 

AJSRrWRHLT 

4*12844 

A/FAN 

parameter  (request) 

card  MISSING  (NO  R  IN  CqS 

Tma 

STAN 

A/L  7V).$ 

AJER92  A/NO  fan  CARDS  AND  NO  MAX.  EL^V.  REQUEsTS 


AJERR3  A/ADDRESS  CaRO  MISSINg*  3 

aJERrA  A/PRIORITY  not  punched  in  parameter  (request)  CaRd*$ 

AJER95  A/MORE  Than  thirty  RECORDS  IN  F  TYPE  CaRDSS 


AJERR8  A/ILLEGAL  CARO  EXISTS  AFTep  F  CARDS. 5 


AJERR7  A/CHECK  INPUT  DATA  FOR  ILLEGAL  CHARACTERS  IN  FIeLDS.S 


AJERR9  A/STA.NO.ON  R  AND  F  CARDS  DIFFER.* 


ICOZ 

TMA 

ICOZ 

TMA 

ICOZ 

TMA 

hLt 

TMA 

JBT 

TMA 

JBT 

TMA 

JBT 

TMA 

HLT 

TMA 

JBT 

Tma 

JBT 

TMA 

JBT 

Tma 

JBT 


12#128*7 

8EGT 

19*128*7 

ENDT 

29#128^A 

BEAMH 

33#128*4 

year 

34*128^1 

ELFLAG 

35*128^1 

RNGFLAQ 

37*128^1 

CLSFY 

39*128-*-2 

PRIO 

41*1284.1 

VPASS 

43#128*1 

DPASS 

45*128*1 

FNCPA 

47*1284.i 
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THA  RCPTST 


S 


J8T 

TMA 

J8T 

TMA 

ICOZ 

TMA 

ICOZ 

TMA 

JBT 

TMA 

AJSRPWuHLT 

CAM 

AJSRrwCXCOZ 

CAM 

TImF.qUTTJM 

TMA 

fam 
Tam 
JMP 
T  JM 

tma 

JMP 

TiMEy  JMP 


49*128^1 

CONTG 

57#128*1 

DRCOSFL 

64*128*7 

ZFX 

71*128*7 

ZFY 

72*128«1  S 

4C4-K2  S 

79*128*1 

AJC0L79 

6*126«6 

AJFNTAB 

TXmEX 

F/29 

0EGT 

endt 

FYKLOK 

TEMPO 

c/hlt,oiC/tijl#timoi 

GLOP. GLOP 

<P) 


S 

s 


s 

s 


L  TlMOi 


TIM02 


mlT  69*128*51  S 
Tma  TIM02  S 
ICOZ  77*128*3  5 
CAM  TEMPO  5 

A/REOUESTED  time  EXCEEDS  29  DAYS.  END  TIME  CHANqEO  TOS 


CHKMrL  Tma 

FNCPA 

8 

JAZ 

(P)^4H 

8 

TMD 

F/0 

8 

TOM 

FANTAB*5 

8 

JMP 

LOAD  A1-3h 

8 

tma 

C/HLT,5»C/HlT, AjERR2 

S 

JMP 

AJERR0R^5H 

8 

MASKgL  W/ 

8 

mAsksAt0/777777t47 

8 

mAski  1/lTO 

8 

MASK?  w/000 

OZZZZ 

8 

$ 

AJFNTA3AST0R 

7 

8 

AJBFrR  «/ 

8 

SET 

<P)^150 

8 

tnotab  set 

{P)^30 

8 

w/*  ♦ 

w/T 


octala  set 
tempo  5 
tempi  s 
temp?  5 

TEMP3  S 

TEmP4  8 

TEmP5  S 

TEMP6  8 

TEMP7  5 

TEmPB  s 

TEmP9  S 

tempio  S 

BUFl 

BUF2 

9Ur3 

BUF4 

BUF5 

BUr6 

BUF7 

Bure 

xlsunt 

ALSUN 

csals 

S.NALS 

dlsun 

CPT 

sndls 

CSDLS 

SUNLX 

sunly 

sunlz 

SNhSN 

CShSn 

csan 

HSUN 

CSpST 

SAVE  8 

STyPE  8 

STNM  8 
STnM?  8 
PHIRD  8 
XLAMBA  8 
OAlT  8 
XOVCT  8 
capz  S 

STQAR  8 

staid  * 
AJrNrLo* 

AJCAPRQS 

rmax  s 
BEAHw  8 
XInTrV  8 
AJSVXR18 
AJSV34  8 
AJSV56  S 


(P)^50 


o 
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AJSV7  * 
ajpagess 
ajtysw  S 
AJSMOAr* 
AJhR  s 
AJmIV  5 
A JpRmI^S 
AJSAT  » 

ajaz  S 

AJREV  S 

ajra^ges 

ajrrate* 

AJELEV  5 
A JDEPREi 
AJDAY  5 

ajodd  S 

AJDAtE  S 
AjjHl?  S 
AJmSgNOS 
ZUlUT  s 
ten  $ 

MOmT^  5 
OEn  % 
AJC0l:795 

year  S 

EDaY  5 

begt  I 

ENDT  5 
PRIO  S 
AJiSTE  5 
CLSEy  s 
CLAS  I 
AJsSAVrS 
AJSTaIO* 

A jflgit* 

AJSVSV  5 
AJCKrNOS 
BASE  S 
VPaSS  ^ 
opass  * 
ECaP  i 
RCPTsT  s 
COnTg  * 
stan  s 

AJSTAN  S 

AJkPyR3S 
elelag  s 
rnelag  s 
AJMOl’O  5 
AJCNvl  & 
aJCNv2  S 
AJigM9L<S 
AJST9K  S 

ajcmnB<s 
A jdn:nts 


i 

t 

I 

( 

I 


i 

I 


AJhRgSmS 

4LMAX 

4LMAx2 

4RmAX 

ieeno 

ILOCE 

IRSEt 

NOEtM 

PHAl^i 

PSaTN 

AJEA^^ 

AJSATl 

atype 

SiNHMiN 

coshmiv 

TRdEl’T 

TRELG 

PPP 

trtype 

XLlX 

XLlY 

XLlZ 

XL2X 

XL2Y 

XL2Z 

AlH 

A2h 

SInHrEE 

COsHpEr 

RHOHaX 

RHODhAx 

ORCOsEl 

EAnNO 

ENCOmT 

enflg 

UMAXT 

RTlMuS 

vhaxt 

RTiMvS 

CCpHtH 

cdel 

cnmt 

COSPSI 

CPSI 

CSPHTH 

DT 

EPoCmM 

EPS 

EPSLN 

ERR 

encpa 

Kl 

lDotl 

LSTT 

MARQ 


o 
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N 

OBSAZ 

OBSEC 

obspr 

OLD  one 
pari 
PAR2 
PAR3 
para 
02 
RHO 

RHODOOT 

RHoDqT 

RHODOTM 

rhosqbo 

RMOXm 

rhoyh 

RHOZm 

RSu 

RSV 

RSW 

sdeu 

SINPSI 

snmt 

SPCI 

STST 

Tl 

T2 

TEMl 

TE 

THTAO 

thtai 

Tl 

VISIBLE 

XFx 

XFy 

XFZ 

YFX 

YFY 

YFZ 

ZFx 

ZFy 

ZFZ 

XILLUM 

XNXM 

xnyh 

xnzh 

ZDOTW 

satcdnt 


t 

I 


I 

I 

I 

I 

i 

I 

i 

5 

4 
« 

i 

» 

I 

I 

i 

5 


*  •  * 

ST*Rt1 

nxtei: 


NXTtL'l 


NXtEl2 


start? 


STaRT3 


♦  MAIN 

PROGRAM  starts  HERE  ♦ 

«  «  ♦ 

♦ 

Cm 

PHAXN 

S 

ERROR  EXIT  RETURNS  TO  NxCASE 

JMP 

INITEL 

S 

JMP 

SINIT 

s 

tmd 

F/l 

s 

SET  Error  ExIt  to  return 

TDM 

PHAIN 

s 

TO  NXTEL* 

TMA 

c/hlt,satnos 

s 

GET  NEXT  satellite  TO  BE 

am 

satcont 

s 

processed  FpOM  SAtNOS  table. 

TAD 

tdxlc 

#0 

s 

s 

TMA 

0/1T15 

s 

AMS 

SATCONT 

s 

AIXO 

1#0 

s 

tmq 

1/lTO 

s 

Eta 

0#0 

s 

Jan 

NXTEL2 

s 

tma 

0*0 

s 

jaZ 

AJENDPK 

s 

ALL  satellites  DOnE 

JMP 

NXTELl 

S 

TMQ 

masksat 

s 

ETA 

0*0 

s 

JAZ 

AJENDPK 

s 

ALL  satellites  OOnE 

TAM 

SATN 

s 

JMP 

NXTELM 

s 

UNPACK  element  set 

JMP 

NXTELl 

s 

IF  satellite  not  found 

JMP 

EINIT 

$ 

Initialize  for  satellite 

TMQ 

XNO 

s 

Tma 

F/. 072220521 

s 

JAGOF 

(P)*4H 

$ 

satellite  Not  in  decay 

Tmd 

1/lTl 

s 

DORMS 

0*0 

s 

IR5  MUST  be  preserved 

JMP 

NXTELl 

s 

satellite  In  decay 

TMA 

EPOCH 

S 

FSM 

endt 

s 

tmq 

F/-100 

S 

JAGQF 

(P)*3H 

s 

Tmd 

1/1T2 

f 

DORMS 

0*0 

s 

TMD 

F/3 

TDM 

PHAIN 

S 

JMP 

NXPASS 

s 

JMP 

NXTEL 

s 

NO  MORE  PASrEs 

TMQ 

RHO 

s 

FMMR 

EPSLN 

s 

FMSU 

fantab^s 

s 

TMQ 

RHOZH 

s 

JAGQF 

START2 

s 

Satellite  Cannot  be  seen. 

Tma 

FNCPA 

s 

JAZ 

(P)*5H 

$ 

JMP 

rharr 

s 

FIXED  fans  being  processed 

Tmd 

tdm 

JMP 

0/36  T5 

FANNO 

STORE 

s 

AND  CPA  requested. 

JMP 

AINIT 

s 

initialize  nXaCQ  routine 

tmd 

F/2 

SET  ERROR  Exit  TO  RETURN 

EDIT  or  30SERV  01  10  65  PAqE  67  EDIT  Of  OBSERV  Ol  10  65  PAqE  68 


TOM 

PHAIN 

S 

TO  starts. 

AFEND 

42S 

JMP 

NXACQ 

s 

get  next  ACoUISITION  model 

HACQUI 

TJM 

HACQUIX 

JMP 

(P>*2H 

$ 

NO  more  ago’,  models 

Cm 

PAR4 

SET  PAR4«o 

JMP 

START4 

s 

normal  return  from  NXACQ 

FCSM 

EPSLN 

TEST  IS  RhO(SIN(hREF)-EpSLN# 

JMP 

ENDPK 

s 

finish  [)P  TmIS  pass 

TMQ 

COSHREF 

cos(href))  greater  than  or 

TMD 

r/1 

s 

SET  ERROR  EyiT  TO  RETURN 

emar 

Equal  to  rhozh 

TDM 

PHAIN 

s 

TO  NXTEL. 

fam 

SINHREF 

JMP 

START2 

s 

GO  back  and  get  next  pass* 

tmo 

RHO 

fmar 

STaRT4  JMP 

AQUIRE 

$ 

PROCESS  ago;  model 

TMQ 

RHOZH 

JMP 

STARTS 

s 

60  back  and  get  next  one. 

JAGQF 

HACQUIX 

tmd 

TI 

SET  PAR  2*TI 

«  #  •  •  MAIN 

program  ends  MERE 

♦  ♦  ♦  • 

TDM 

PAR2 

TMD 

F/*-10,0 

SET  DT«-10 

TDM 

DT 

HAC03 

TMQ 

RHO 

TEST  IS  RHO^EPSLNaCoSmREO  GREATER 

fmmr 

SINHREF 

THAN  OR  «  A6S(  RH07H9RH0«  sInHrEF) 

FSM 

RHOZH 

TAQ 

FCAQAS 

TEMPI 

tempi* ABS<RHOZM-RhO* SINHREF) 

TMO 

RHO 

FMMR 

EPSLN 

TMQ 

COSHREF 

Fmar 

TMQ 

TEMPI 

JAGQF 

HACOl 

MAC08 

tma 

F/l.OS 

TAM 

PARS 

Tma 

DT 

SET  TI«TI-»>0T 

FAMS 

TI 

JMP 

CRHOB 

subroutine 

TMQ 

RHO 

TEST  IF  RH0*SINHREF  IS  GREATER 

Fmmr 

SINHREF 

THAN  OR  s  RHOXH 

Tmo 

RHOZH 

JAGQF 

HACQ2 

JMP 

HAC03 

MACO? 

Tmo 

DT 

DT  ■  SION  OF  PAR3(RhO7H-RH0aSINHREF) 

Tma 

F/.5 

J 

fmars 

TEMPI 

TEMPI*  DT*.5 

j 

[ 

TMO 

RHO 

i 

: 

I 

FMMR 

SINHREF 

1 

I 

FSM 

RHOZH 

TAM 

TEMP2 

TEMP2*  RHOaSINHREF  -  RHOzH 

TMQ 

PARS 

fmar 

TMQ 

tempi 

Jan 

HAC04 

FCSQ 

TAQ 

1  MAC04 

TQM 

DT 

DT 

1 

i 

FCSM 

TEMP2 

SET  PARS*  RHOZH-  RHO. SINHREF 

j 

1 

TAM 

PARS 

i 

TQA 

SET  Tl«Tl^OT 

1 

j 

Fams 

TI 

1 

i 

JMP 

CRHOB 
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TMO 

RHO 

TEST  IF  RHO^EPSLN^COfiHREF  >  OR  • 

L  AFiLt2xJMP 

0 

EXIT 

fmmr 

SINHREF 

ARS(RMOZH-RHO«sXNHpEF) 

FSM 

RHOZH 

tag 

FCAOAS 

TEMPI 

tempi •A0S( RHOZH- rho^sinhRef) 

TMO 

RHO 

Fmmr 

EPSLN 

RFILt2  TJM 

RFILT2X 

Tmq 

CUSHRCf 

Tma 

RCPTST 

TEST  IS  RCptST«0 

Fmar 

JAZ 

RFBI 

Tmq 

TEMPI 

Tma 

oasAZ 

TEST  IF  RHO  >  OR*  RhOmAx^ 

JAGQF 

HACQl 

FSM 

AlH 

RHODMaX*(OBSAZ-A1h) 

JMP 

HAC02 

TMO 

RHOOMAX 

HACOl 

Jmp 

RHARR 

subroutine 

Fmar 

TMA 

ATYPES  TEST  FOR 

tracker  type 

FAM 

RHOMAX 

TMD 

W/OOOOQOOTS 

TAO 

JAEO 

HACOlKS 

TMA 

RHO 

JMP 

AFILT2 

subroutine 

JAGQF 

RFILT2X 

JMP 

HACQ6 

Exit  -^failed  anGlE  tests 

rfbi  tma 

D/1  B16 

increment  By  ih 

JMP 

RFILT2 

SUBROUTINE 

AMS 

RFILT2X 

JMP 

HAC06 

EXIT  -Failed  ranOe  tEst 

L  RF1Lt2xJMP 

0 

EXIT 

HACOlK 

JMP 

STORES 

tma 

F/1,0 

FAMS 

PAR4 

HAC06 

TMA 

TI 

test  if  tI  >0R»  PAr2 

TMO 

PAR2 

JAGQF 

HACQ7 

aouire  tjm 

ACOUIRX 

SAVE  RETURN  address 

TAM 

Tl 

set  Tl-TI 

TMA 

ATYPE 

test  if  ATYPE  IS  P(PLaNAR  FAN), 

TmD 

F/10.0 

set  dt«io 

TMD 

A/OOOOOOOPS 

H<HORIzONTAL  fan), or  t<7RACKER) 

TDM 

DT 

JAED 

ACOUll 

PLANAR  FAN 

TQM 

TI 

SET  Tl«pAR? 

Tmd 

A/OOOOOOOHS 

JMP 

HAC06 

JAED 

ACQUI2 

HORIZONTAL  FAN 

MACQ7 

Tam 

T2 

SET  T2-TI 

tmd 

A/OOOOOOOTS 

Tmd 

PAR2 

JAED 

ACQUI3 

TDM 

TI 

hlt 

ERROR 

MACQuIX JHP 

0 

EXIT 

ACQUT3  JMP 

TACOUI 

TRACKER  SUBROuTINf 

acouxRxJmp 

EXIT 

acquh  jmp 

PACOUI 

PLANAR  SUBROUITNE 

JMP 

ACOUIRX 

AC0UT2  JMP 

HACQUI 

HORIZONTAL  subroutine 

JMP 

ACOUIRX 

AriLT2 

T  JM 

AFILT2X 

Tma 

A2H 

TEST  IF  (A2H-A1H)(0Bc;Az-A1H) 

FSM 

AlH 

(A2H-OBSAZ)  7  OR«  0 

TAM 

TEMPI 

Tma 

OBSAZ 

PACQjI  tjm 

PACQUIX 

FSM 

AlH 

JMP 

PACRHDN 

SUBROUTINE  COMPUTES  RhO  DOT  N 

TAO 

TAM 

PARI 

Tma 

A2H 

tmd 

TI 

PAR2»TI 

FSM 

OBSAZ 

TDM 

PAR2 

Fmar 

CM 

PAR4 

PAR4«0 

Tmq 

TEMPI 

TMA 

XLIZ 

test  is  RHO(yLlZ-EPSl.N)  QRRATER 

F  MAR 

FSM 

EPSLN 

THAN  OR  equal  tO  RhOZH 

JAN 

AFILT2X 

Tmq 

RHO 

Tma 

D/1016 

INCREMENT  return  ADDrEsS  FoR 

fmar 

ams 

afiltzx 

normal  return 
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TMQ 

RHOZH 

PACOl  FCAMA 

RHODOTN 

TEST  IF  RH04EPSLN  Is  GREATER  THAN  OR 

JAGOr 

PACQUIX 

Tam 

TEMPI 

equal  to  aBS(RMODOtN) 

TMD 

F/-10,0 

SET  DT»  -10 

Tmq 

RHO 

TDM 

DT 

fmmr 

EPSLN 

PAC02 

tma 

RHOZH 

TEST  IF  RHOZH  IS  POsItIvE 

TMQ 

TEMPI 

TEMPI.  APS(RHODOTn) 

JAP 

PACQl 

JAGQF 

PACQ4 

PAC06 

Tma 

TI 

TEST  IF  TI  IS  greater  THAN  OR  EQUAL 

JMP 

PACQ8 

TMQ 

PAR2 

TO  PAR2 

PACOl*  tmd 

PAR2 

JAGQF 

PACQ13 

TDM 

TI 

TmD 

PARIS 

PACOUIXJMP 

0 

EXIT 

tdm 

RHODOTNS 

pacRhdntjm 

pacrhdx 

COMPUTE  RHO  DOT  N 

TQM 

TI 

SET  TI»  PARP 

tmo 

RHOXH 

TMD 

F/10.0 

set  Dt»^10 

Fmmr 

XNXH 

Tdm 

DT 

TMQ 

RHOYH 

PACQ9 

Tma 

DT 

SET  TI«  Tl-DT 

fmad 

xnyh 

F  AmS 

TI 

'  Tmq 

RHOZH 

tmd 

phodotn 

SET  PaR3«  RhOdOTN 

fmad 

xnzh 

Tdm 

PAR3 

TAM 

RHODOTN 

JMP 

CRHoB 

subroutine 

PACRmDxJMP 

0 

JMP 

pacrhdn 

subroutine  computes  RwO  dot  n 

TmO 

PARI 

TEST  IF  PaR14  RHOdOTN  IS  POSITIVE 

FmAR 

JAP 

PACQ2 

PAC05 

TMQ 

dt 

compute  Dt*  sI0N(PAr3*RH0D0tN) ♦DT/2 

fmmr 

F/.5 

AFiltI  tjm 

AFILTIX 

TAM 

TEMPI 

tempi*  DT/2 

TMA 

RHOZH 

TMQ 

PAR3 

1 

JAN 

AFILTIX 

FMMR 

rhodotn 

1 

] 

tmq 

RHOZH 

TEST  IF  (LI  CROSSL)  DoT(L  CrOSSL2) 

tmq 

TEMPI 

1 

1  Fmmr 

XL2Y 

IS  POSITIVE 

JAP 

PACQ3 

1 

j  TMQ 

RHOYH 

OTY  TO  BE  tested  *((xL2Z4RH0yH- 

FCSQ 

\ 

1 

fmsu 

XL2Z 

XL2Y4Rh0Zh)4(XL1Y*rH0ZH-XL1Z*Rh0YH) 

TAQ 

tam 

TEMPI 

♦(XL2Z4RH0XH-XL2X4rH0ZH).(xL1X# 

PACQ3 

Tqm 

DT 

] 

fmmr 

XLIZ 

RH0ZH-ZL17*RH0xH)-*-(XL2Y*RH0XH 

tqa 

SEt  Tis  TI^Dt  I 

i  tmq 

RHOZH 

•»XL2X*RH0yH)4(XL1X*Rh0YH 

Fans 

Tl 

j 

1  Fmsu 

XLIY 

-XL1Y*RH0XH) )/rHo*.2 

Tmd 

rhouotn 

SET  PaR3»  RmODOTN  ; 

1  tam 

TEMP2 

TDM 

PAR3 

!  Fmmr 

XL2X 

JMP 

crhob 

subroutine  j 

1  tmq 

RHOXH 

JMP 

pacrhdn 

subroutine  computes  RhO  DOTN  i 

\  Fmsu 

XL2Z 

Tag 

TEST  IF  RhOaePSLN  IS  qReATER  THAN  OR  1  TaM 

TEMP3 

fcaqas 

tempi 

equal  TOA0S<RHODOtN)  a  TEmPI  *  FMMR 

XLIZ 

TMQ 

rho 

1 

4 

:  tmq 

XLIX 

FMMR 

EPSLN 

< 

1  Fmsu 

RHOZH 

Tmq 

TEMPI 

TEMPx  A0S(rHODOTN)  ;  TAM 

TEMP4 

JAGQF 

PACQ4 

i  Fmmr 

RHOYH 

JMP 

PACQ5 

[  Tmq 

RHOXH 

PAC04 

JMP 

afilti 

SUBR.  TEST  angular  lImITS  OF  FAN  | 

[  Fmsu 

XLIY 

JMP 

PACQ6 

TEST  failed  1 

TAM 

TEMPS 

JMP 

RFILTl 

SURR.  test  range  limits  OF  FaN  ’ 

*  Fmmr 

XL2Y 

JMP 

PAC06 

TEST  Failed  i 

r  TMQ 

XL2X 

JMP 

rharr 

SURR.  COMPUTES  RHO#H#a.S  RHqDoT  ! 

[  Fmsu 

RHOYH 

JMP 

store 

SURR.  STORE  PT  FOR  OUtPuT  AFTER  TESTlN 

1  Tmq 

TEMPS 

Tma 

F/1.0 

;  fmar 

F  AMS 

PAR4 

i  Tmq 

TEMP4 

JMP 

PAC06 

1 

,  fmad 

TEMP3 
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TmO 

TEMP2 

buffer 

ASTOR 

6 

S 

FmAD 

TEMPI 

JAN 

AFILTIX 

Tma 

D/1016 

AHS 

afiltix 

L  AFILTIkJMP 

0 

NXACQ 

TJM 

NXACOX 

TMD 

BUFFER 

RESTORE  RHO.  RHOXH.  RhOyH,  RHOZH 

TDM 

RHO 

♦  OBSRR 

TmD 

BUFFER^i 

TDM 

RHOXH 

TMD 

BUFFER^2 

rfilti  tjm 

rfiltix 

TOM 

RHOYH 

TMA 

RCPTST 

TEST  IF  RCPTST«0 

TMD 

BUFFER4.3 

JAZ 

RFAl 

TDM 

RHOZH 

TMO 

RHOXH 

test  IF  RHO  IS  greater  THAN  OR  EOyAL  T 

TMD 

BUFFER^A 

FMMR 

XLlX 

RHOHAX*RHODMAX*ARCnS(L  DOT  LD 

TDM 

OBSRR 

tmq 

RHOYH 

TMD 

BUFFER*5 

s 

fmad 

XLIY 

TDM 

TI 

% 

TMO 

RHOZH 

TMD 

IRSET 

fmad 

XLIZ 

TDXLC 

.1 

XlsL/FANTAB  STOREn  IN  iRSET 

FDA 

RHO 

TMA 

A/ZZZZZZZZS 

TQA 

TMD 

,1 

s  facos 

JAED 

NXACOX 

TMO 

0/77T47 

TEST  rOR  RECORD  TYPE 

Tmq 

rhodmax 

ETA 

11*1 

fmar 

S 

tmd 

A/OOOOOOOPS 

Fam 

RHOMAX 

s 

JAED 

NXAPl 

tag 

Tmd 

A/0000Q00H$ 

Tma 

RHO 

s 

JAED 

NXAHl 

JAGQF 

RFILTIX 

TMD 

A/OOOOOOOTS 

rfaI  Tma 

D/1016 

JAED 

NXATI 

ams 

rfiltix 

hlt 

0 

NXAPl 

TDM 

ATYPE 

L  RFILTIXJMP 

0 

EXIT 

TMD 

»1 

TDM 

XNXH 

Tmd 

1»1 

TDM 

XNYH 

TMD 

2.1 

TDM 

XNZH 

AlNiT  Tjm 

AINITX 

tmd 

3.1 

TmD 

RHO 

Save  rho,Rhoxh,rhOyh;rhOzh, 

TDM 

XLlX 

tdm 

BUFFER 

•••  OBSRR 

TMD 

4.1 

tmD 

RHOXH 

TDM 

XLIY 

TDM 

buffer^i 

TMD 

5.1 

TMD 

RHOYH 

TDM 

XLIZ 

TOM 

BuFFER*2 

Tmd 

6.1 

TMD 

RHOZH 

TDM 

XL2X 

TUM 

BUFFER*3 

Tmd 

7.1 

TmD 

OBSRR 

tdm 

XL2Y 

tdm 

BUFFER^A 

tmd 

6.1 

TmD 

TI 

% 

tdm 

XL2Z 

TDM 

BUFFER^S 

s 

nxah? 

tmd 

10.1 

tij 

FANTAB 

TDM 

rhodmax 

TJM 

IRSET 

nxat? 

TMO 

0/77T5 

AlNiTX  JMP 

0 
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ETA 

11, IS 

TDM 

PAR2 

TAM 

FANNO 

Tmd 

F/1,0 

SET  PAR3-1.0 

TMD 

9,1 

S 

TDM 

PAR3 

TDM 

RHOMAX 

Tmd 

F/-10,0 

SET  DT«-10.0 

tma 

D/1016 

TDM 

DT 

AMS 

NXACQX 

TCo3 

TMA 

DT 

SET  TI»TI^DT 

Tma 

N/12T15 

fams 

TI 

AMS 

IRSET 

JMP 

CRHOB 

subroutine 

L  VXaCqX  JMP 

0 

JMP 

AFILT3 

SUBROUTINE 

nxawi  tdm 

ATYPE 

JMP 

TC04 

failed  exit 

TMD 

,1 

JMP 

TC05 

marginal  exit 

TDM 

AlH 

JMP 

TC03 

passed  exit 

tmd 

1,1 

TC02 

Tma 

VISIBLE 

test  for  VISIBILITY  YpS  iX 

TOM 

A2H 

JkZ 

TCOl 

PAILS 

TMD 

5,1 

JMP 

TC06 

OK 

tdm 

SINHREF 

TCOl 

TMD 

F/-1.0 

SET  PAR1»-1,0 

Tmd 

6,1 

TDM 

PARI 

tom 

coshref 

TDM 

PAR3 

SET  PAR3--1.0 

JMP 

NXAH2 

tmd 

TI 

SET  PAR2«TI 

^XaTi  tom 

ATYPE 

TDM 

PAR2 

TmD 

,1 

TMD 

F/-.2 

SET  DTt-.2 

TOM 

umaxt 

TDM 

DT 

TMD 

1,1 

TC07 

TMA 

DT 

SET  TI«TI^Dt 

TDM 

VMAXT 

Fams 

TI 

tmd 

2,1 

JMP 

CRHOB 

subroutine 

TDM 

COSPSI 

TMA 

F/0.0 

TEST  IS  />  0R»RH0ZH 

TMD 

3,1 

TMO 

RHOZH 

TOM 

RTIMUS 

JAGQF 

TC08 

TMD 

4,1 

JMP 

AFILT3 

SUBROUTINE 

Tdm 

RTlMVS 

JMP 

TC07 

failed  Exit 

Tmd 

5,1 

JMP 

TC09 

MARGINAL  EXIT 

TOM 

sinhmin 

TMD 

TI 

SET  PAR2»TI 

TDM 

SiNHREFS 

TDM 

PAR2 

Tmd 

6,1 

TColo 

TMO 

PAR3 

SET  DT«PAR3*DT^.5 

TDM 

coshmin 

FMMR 

DT 

TDM 

COSHREFS 

TMO 

F/.5 

Tmd 

7,1 

fmars 

DT 

TDM 

PPP 

tmd 

F/1.0 

SET  PAR3»1.0 

THD 

8,1 

TDM 

PAR3 

TOM 

TRDELT 

TCoii 

Tma 

DT 

SET  TI»IT^DT 

TMD 

10,1 

1 

fams 

TI 

tdm 

TRTYPE 

1 

JMP 

CRHOB 

SUBROUTINE 

JmP 

NXAT2 

i 

JMP 

AFILT3 

subroutine 

JMP 

TC04 

FAILED  exit 

JMP 

TC05 

marginal  exit 

JMP 

TCOlO 

PASSED  EXIT 

TC05 

JMP 

RHARR 

subroutine 

1 

JMP 

STORE 

subroutine 

Tma 

F/1.0 

SET  PAR4«PAR4^1,0 

TACOjIiT JM 

TCQUiX 

FAMS 

PAR4 

TiD 

F/l,0 

SET  PAR1«  1.0 

1 

TMD 

r/2.0 

TEST  IF  PAR4«2.0 

TDM 

PARI 

JAED 

TC012 

JMP 

AFILT3 

subroutine 

tmd 

TI 

SET  T1»TI 

JMP 

TCOl 

failed  exit 

* 

TDM 

TI 

JMP 

TCQ2 

marginal  exit 

Tmd 

F/1.0 

SET  PaR3«1.0 

TCQ6  TmD 

TI 

normal  or  pass  exit 

set  PAR2«TI 

1 

NOsO 
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TDM 

PAR3 

JAGOF 

TACOUIX 

THA 

PARI 

SET  OTxPARl*lO 

TMA 

ppp 

TEST  IF  PPP«9.0 

TMO 

F/10.0 

tmd 

F/9.0 

fmars 

OT 

jaed 

TACOA 

tmd 

PAR2 

SET  TIsPAR2 

JMP 

TAC06 

TOM 

TI 

TACOA  Tma 

TRDELT 

NxINTERGRAL  part  of  rT2*Tl)/(2TRDELT) 

JMP 

TC03 

Fad 

tcqi? 

THA 

Tl 

TEST  IS  Tl  >  OR  «  TI 

Tam 

TEMPI 

TMO 

TI 

Tma 

T2 

JAGQE 

TC013 

FSM 

Tl 

TMD 

Tl 

SET  T2«TI 

FDA 

TEMPI 

TDM 

T2 

TOA 

TCquTX 

JMP 

0 

EXIT 

JMP 

SEPSUB 

subroutine  finds  intErGral  part  of  acc 

TCQ13 

TMD 

Tl 

SET  T2.T1 

TMO 

TRDELT 

TUM 

T2 

FMARS 

TI 

Tmd 

TI 

set  TlsTl 

Tma 

T2 

TOM 

Tl 

FAM 

Tl 

JMP 

TCOUlX 

TMO 

F/.5 

TC04 

tmo 

PAR3 

SET  DT*-PAR3*DT» ,5 

FMAR 

Fmmr 

DT 

FSMS 

TI 

TMO 

F/-.5 

Tmd 

TRDELT 

SET  DTxTRDElt 

FMARS 

DT 

TDM 

DT 

Tmd 

F/-1.0 

SET  PAR3r-l.O 

FCSM 

DT 

$ 

TOM 

PAR3 

fams 

TI 

s 

JMP 

TCOll 

t’acoaa  tma 

DPASS 

s 

TC09 

Tmd 

TI 

SET  PAR2«TI 

JAZ 

TAC07 

s 

TDM 

PAR2 

tma 

TRTYPE 

s 

JMP 

TC05 

JAZ 

<P)+2H 

s 

TC08 

tma 

TI 

TEST  IS  TI  >  OR  «  PAR? 

JMP 

TACQ7 

s 

TMO 

PAR2 

Tma 

DT 

% 

jagof 

TCOUlX 

Fams 

T2 

s 

Tom 

TI 

SET  TI.PAR2 

TAC07  tma 

DT 

SET  TI«TI^Dt 

Tmd 

F/.2 

SET  0Tx,2 

Fams 

TI 

TOM 

OT 

FSM 

T2 

TEST  IF  -iE-4  >0R  *  Tt-t2 

Tmd 

F/1.0 

SET  PARlrl.O 

tao 

TDM 

PARI 

Tma 

F/-, 00001 

JMP 

TCQ7 

JAGOF 

TAC08 

JMP 

TACOUIX 

TACOS  ONP 

CRHOB 

subroutine 

JMP 

RHARR 

SUBROUTINE 

Tma 

TRTYPE 

TEST  FOR  phased  ARRAY  TRTyPE'O  NO  IYES 

JAZ 

TAC09 

TACOJI 

T  JM 

TACOUIX 

TAcOlO  JMP 

STORE 

subroutine 

Cm 

PARA 

SET  PAHAsO 

Tma 

F/1.0 

THA 

RCPTST 

TEST  TS  RCPtST«ZERO 

fams 

PAR4 

JAZ 

TACOl 

JMP 

TAC07 

Tma 

RHOMAX 

TEST  IS  RHQhaX  >oR»  PHO 

TAC09  tma 

ELMAX 

TEST  IF  ELMAX  >  OR  *  oBsEL 

TMO 

RHO 

Tmo 

OSSEL 

JAGOF 

TACOl 

jagof 

TACOlO 

TACOiilxJMP 

0 

JMP 

TAC07 

TACOl 

Tma 

TRTYPE 

TEST  phased  array  TRtYpE«0  NO  •!  YES 

TAC06  Tma 

PPP 

COMPUTE  DT«(T2-Tl)/(PpP-l) 

JAZ 

TAC02 

FSM 

F/1,0 

JMP 

TACOUIl 

subroutine 

Tam 

DT 

TAC03 

TmA 

F/1,0 

Tma 

T2 

tmo 

PARA 

FSM 

Tl 
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FDAS 

DT 

TMO 

RHOYH 

TMD 

T1 

Fmad 

zfy 

TDM 

TI 

TmO 

RHOZH 

JMP 

TAC04A 

S 

fmad 

ZFZ 

TACO?  TmD 

F/0.0 

SET  A14«0 

TAO 

TDM 

AIM 

FCAOAS 

ERR 

ERR«ABS  <RHO  DOT  ZF) 

TMD 

THOPI 

SET  A2H*TW0PI 

Tmo 

Rho 

TDM 

A2H 

fmmr 

UMAX! 

TMD 

RCPTST 

SET  STST«RCPTST 

FSMS 

ERR 

ERR 

TDM 

STST 

- 

TMA 

TEMPI 

SET  EPSsRhO*ePSLN#<i«uHaXT**2)>*1/2 

CM 

RCPTST 

SET  RCPTST«0 

Tmo 

RTIMUS 

JMP 

HACOUI 

subroutine 

Fmars 

EPS 

EPS 

TMD 

STST 

s 

JMP 

AFILT31 

subroutine 

TDM 

RCPTST 

s 

Tmo 

RHOXH 

SET  ERRsRhO*vMAXT-ABS(RhO  DOT  XF) 

TMA 

DPASS 

test  UPASS  only  DPASS, 1  NO 

DPASS  sO 

FMMR 

XFX 

JAZ 

TACQ3 

TMO 

RHOYH 

tmd 

PAR? 

set  T2*PaR2 

fmad 

XFY 

TDM 

T2 

TMO 

RHOZH 

Cm 

0UF1 

s 

FMAD 

XFZ 

JMP 

TAC03 

TAO 

FCAOAS 

ERR 

ERRsABS(RhO  dot  XF) 

Tmo 

RHO 

fmmr 

VMAXT 

FSMS 

ERR 

ERR 

Tmo 

tempi 

SET  EPS«RH0*ePSLNs(1*vMaX**2)**1/2 

AFiLTS  Tjm 

AFILT3X 

TMA 

RTIMVS 

% 

TJM 

visible 

fmars 

EPS 

Cm 

MARG 

JMP 

AFILT31 

subroutine 

FCSM 

RHO 

SET  ERR«  RH07H-RH0*SINHMIN 

Tma 

0/2  T16 

TmO 

sinhmin 

ams 

AFILT3X 

FmAR 

TMA 

MARG 

FAM 

RHOZH 

JAZ 

AFILT3X 

Tam 

ERR 

err 

CSM 

0/1T16 

s 

Tmo 

RHO 

SET  eps«rho*epsln*coShmin 

AMS 

AFILT3X 

Fmmr 

EPSLN 

L  AFiLT3xJMP 

0 

exit 

TAM 

TEMPI 

TEMPi«RHO*EPSLN 

Tmo 

coshmin 

fmars 

EPS 

EPS 

JMP 

AFILT31 

subroutine 

tmo 

RHO 

SET  ERR«  (RHO  Dot  YF).RHO#COSPSl 

Tma 

COSPSI 

AFiLT3iTJM 

AFILX 

Fmars 

ERR 

ERRS  RHOsCOSPSI 

Tma 

F/0.0 

TEST  IS  zero  >0R«  err 

TMO 

RHOXH 

TMO 

EHR 

FMMR 

YFX 

JAGOF 

AFDI 

tmo 

RHOYH 

FCAOA 

TEST  IF  ABSCERR)  >  OR  «  EPS 

FmAD 

yFy 

TMO 

EPS 

TMO 

RHOZH 

JAGOF 

AFILX 

Fmad 

YFZ 

RHO  DOT  YF  complete 

AFD2 

TAM 

MARG 

SET  MARG  NOT  ZERO 

fsms 

ERR 

ERR 

afilx 

JMP 

0 

EXIT 

TMA 

TEMPI 

set  EPS*  rho*epslnssInpsi 

afdi 

CM 

VISIBLE 

SET  visible  ■  0 

TMO 

SINPSI 

TEMPI*  RhO^EPSLN 

TMO 

EPS 

TEST  IF  ABS(ERR)  >  or  «  EPS 

Fmars 

EPS 

fcama 

ERR 

JMP 

AFILT31 

subroutine 

JAGOF 

AFILT3X 

EXIT  FROM  AFILT3  ROUtINE 

TMO 

RHOXH 

SET  ERRS  RHOsUMAXT-AB^(RHO 

dot 

JMP 

AF02 

fmmr  zfx 


00 
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Tma 

BUFl 

S  TEST  IS  BUF1»0 

4  -  JAZ 

ST02R 

S 

!  tma 

BUF2 

5  TEST  BUF2>  OR*  AJMlN 

i  Tmq 

AJMIN 

S 

1  JAGOF 

ST03R 

S 

TJM 

RHARRX 

S 

TOM 

BUF2 

S  EXCHANGE 

TMA 

RH02H 

S  COMPUTE  OBSEL  ■ ARC jIn ( RHOZH/RHO ) 

Tam 

AJMIN 

S  BUF2. AJMIN  ♦  AjMjN.BuFZ 

EDA 

RHO 

s 

TMA 

BUFl 

S 

TOA 

s 

TMD 

AJAZ 

s 

fasin 

s 

TDM 

BUFl 

s 

Tam 

AJAZ 

S  AJAZ«BUF1  s  BUF1»AjAZ 

TAM 

08SEL 

S  OBSEL 

Tma 

6UF3 

s 

TMQ 

RHOYH 

5  COMPUTE  0BSA7«ARCtAN(rH0YH/ 

tmd 

AJELEV 

s 

FCSM 

RHOXH 

S  -RHOXH) 

tdm 

6UF3 

s 

JMP 

arctan 

s  subroutine 

TAM 

ajelev 

S  AJELEv»BuF3  $  BuP'3«AJELEV 

Tam 

oesAZ 

*  S  j 

TMA 

BUF4 

s 

tmd 

RHO 

s  SET  OBSR  >  RhO 

TMD 

AJRANGE 

s 

TDM 

06SR 

S 

TOM 

BUF4 

s 

JMP 

0 

s 

TAM 

AJRANGE 

S  AJRANQE*BuF4  ♦  BUF4.AjRANGE 

TMA 

BUF5 

s 

TMD 

AJRRATE 

s 

TDM 

BUF5 

s 

TAM 

AJRRATE 

S  AJRRATE«BU^5  ♦  BUF5.AJRRATF 

tma 

BUF6 

s 

TJM 

STOREX 

f 

TMD 

AJREV 

s 

tma 

TF 

S  TEST  IS  ZERO  >  OR.  tI(TF-TO-TI> 

TDM 

BUF6 

s 

FSM 

TO 

s 

TAM 

AJREV 

S  AJREV«BUF6  ♦  BUF6.AjREV 

TMQ 

TI 

s 

TMA 

BUF7$ 

FSQ 

s 

TMD 

AJFAN 

% 

fmar 

s 

TDM 

BUF7I 

taq 

s 

TAM 

AJFAN 

s 

tma 

F/0.0 

s 

STqSr  JMP 

AJPACM 

S  SUBROUTINE 

jagof 

STOREx 

s 

STOREX  JMP 

0 

S  EXIT 

Tma 

VPASS 

5  TEST  IF  VPaSS«0 

STo2R  tmd 

AJAZ 

S 

JAZ 

STOIR 

s 

TDM 

BUFl 

s  BUFl. AJAZ 

JMP 

angsni 

s  subroutine 

tmd 

AJMIN 

S 

TMQ 

XlLLUM 

s 

TDM 

BUF2 

S  BuF2»AJMIN 

Tma 

F/0.0 

s 

tmd 

AJELEV 

s 

JAGOF 

STOREX 

s 

TDM 

BUF3 

S  BUF3. ajelev 

TMD 

TI 

5  SET  UP  INPUT  FOR  AJPaCk 

TMO 

AJRANGE 

s 

TDM 

AJMIN 

S  AJMINsTI 

TDM 

BUF4 

S  RUF4Z  ajrange 

TmD 

08SAZ 

S 

Tmd 

AJRRATE 

s 

TDM 

AJAZ 

S  AJAZ.OBSAZ 

TDM 

BUF5 

S  8UF5sAJRRATE 

Tmd 

OUSEL 

S 

tmd 

AJREV 

s 

TDM 

AJELEV 

$  AFELEVsOBSEL 

TDM 

BUF6 

S  BuF6*AJREv 

TMD 

RHO 

s 

Tmd 

AJFAN 

s 

TDM 

ajrange 

S  AJRANEsRHO 

TDM 

BUF7S 

TmD 

08SRR 

s 

JMP 

STOREx 

s 

TDM 

AJRHATE 

s  ajrrate»obsrr 

TMD 

FANNO 

% 

TOM 

AJFAN 

$ 

tmq 

T 

s 

F  MMR 

XNO 

s 

fda 

TWOPI 

s 

endpk  tjm 

ENDPK  X 

s 

Tma 

EPREV 

s 

Tma 

BUFl 

S  TEST  IS  BUF1«0 

FAQS 

AJREV 

S  A JREv.EPREV^T*XNO/TwOpI 
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JAZ 

ENDPKX 

S 

tmo 

COSPH 

S 

TMD 

6UF1 

S  TRANSFER  DATA  FRQH  BuF  TO  AJiS 

fmar 

s 

TDM 

AJAZ 

S 

Tmo 

sinph 

s 

TMD 

BUF2 

S 

fmsu 

TEMP2 

s 

TDM 

AJMIN 

s 

fmao 

TEMP4 

S  TEMP4a  (y^CAPx>CO(?TH 

tmd 

BUF3 

s 

TAM 

RHOXH 

S  RHOXH 

TDM 

AJELEV 

s 

tmo 

SINTH 

$  COMPUTE  RHOYHa(Y*CAPY>COSTH 

Tmd 

BUF4 

s 

fmmr 

TEMP3 

$  -<X^CaPx>s1NTH 

TOM 

ajranqe 

s 

tmo 

COSTH 

S  TEMP3»(X4.CAPx) 

TMD 

BUF5 

s 

Fmsu 

TEMPI 

5  TEMPl«( Y^CAPY) 

TDM 

ajrrate 

s 

Tam 

RHOYH 

S  RHOYH 

Tmd 

BUF6 

s 

tmo 

SINPH 

S 

TDm 

AJREV 

s 

FMMR 

TEHP5 

S  (Y^CAPZ>COSPHaxSINtH^(Z^C API) SINTH 

TMD 

0/1T47 

$  SET  flag  AJPLCIt 

tmo 

COSPH 

S  TEHP5aZ-».cAP2 

TqM 

AJFLGIT 

s 

FmAD 

TEmP2 

s  tEmp?*(y^capy>sintH 

C  M 

BUFl 

s 

Fmao 

TEMP4 

S  TEMP4«(X+CAPx>  CoStH 

TMD 

0UF7S 

Tam 

RHOZH 

S  RHOZH 

TDM 

AJFAN 

s 

tao 

$  COMPUTE  RHO  «(RH0xHa»9^RH0YH**2 

JMP 

ajpack 

s 

fmar 

S  ♦RH0ZH**?>**1/2 

ENdp<x  jmp 

0 

s 

Tmo 

RHOXH 

s 

Fmao 

RHOXH 

s 

tmo 

RHOYH 

% 

FMAD 

RHOYH 

s 

Tam 

rhosord 

s 

S  FSQRT 

s 

Tam 

RHO 

S  RHO 

TMA 

XOOT 

S  COMPUTE  OBSRR»(l/p)  (X4.CAPX)  (XDOT^THDOT 

CRh09  TJM 

CRHOBX 

s 

tmo 

THDOT 

S  ♦<  Y-^CAPY)  (YOOT-THDnT*X>*(Z-».CAPZ> 

JMP 

PRED 

S  SUBROUTINE 

fmao 

Y 

S  ♦ZDOT 

Tma 

thtao 

S  COMPUTE  THTA  a  ThTaO  ♦  RPTIM  ♦  T 

tam 

TEMP2 

S  TEMP2»  xDOT^THDoTaY 

TMQ 

RPTIM 

S 

Fmmr 

X 

S 

FMAD 

T 

% 

KSM 

YDOT 

s 

Tam 

THTA 

%  THTA 

TMQ 

TEMPI 

S  TEMPI*  Y^CaPY 

s  FSIn 

S  S 

Fmar 

s 

1  tmo 

ZDOT 

s 

Tam 

SINTH 

S  $ 

1  FMSU 

TEMP5 

$  TEMPS*  Z^CAPZ 

S  FCOS 

THTA 

S  S 

tmo 

TEMP2 

$  TEMP2*  XDOT-  THD0T#Y 

fmao 

TEMP3 

S  TEMP3*  X^CAPY 

1 

i  FDA 

RHO 

s 

Tam 

COSTH 

S  S  1 

1  TQM 

06SRR 

S  OBSRR 

tmQ 

XOVCT 

S  COMPUTE  CAPX  »  CAPX  a  XoVCT#COSTH 

CRHOgx  JMP 

0 

S  EXIT 

Tha 

COSTH 

s 

fmars 

CAPX 

S  CAPX 

Tma 

SINTH 

S  COMPUTE  CAPVs  XOVCT*rInTh 

Fmars 

capy 

S  CAPY  OREGaxoVCT 

Kam 

Y 

S  COMPUTE  RHOxHa  ( x*C ApX ) SINPH^ COS TH 

TAM 

TEMPI 

S  ♦(Y^CAPv)SINPH*StNtH  - 

PREO  TJM 

PREDX 

S 

TMQ 

SINTH 

S  (Z^CAP7)C0SPH 

j  TMA 

TI 

s  compute  T*  TI-EPOCHM 

Fmars 

TEMP2 

S  TEMPI*  Y-^CAPY  TEMPp*  (Y*CAPY)SINTH 

1  FSM 

EPOCHM 

s 

Tma 

X 

s 

TAM 

T 

S  T 

F  AM 

CAPX 

s 

JMP 

XYZSB 

$  subroutine 

TAM 

TEMP3 

$  TEMP3*X^CAPX 

predx  jmp 

0 

S  EXIT 

tmo 

COSTH 

s 

Fmars 

TEMP4 

S  TEMP4«(X^CAPX)C0STm 

Tma 

Z 

% 

Kam 

CAPZ 

% 

^  Tam 

TEMP5 

S  TEHP5*  Z^CAPZ 

ro 
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NXPASS  TJM 

NXPASSX 

S 

NXPAS12THD 

LSTT 

s 

SET  TI«LSTT 

TOM 

TI 

% 

CRDOT  Tjm 

CRDOTX 

s 

JMP 

ZOWI 

s 

subroutine 

TfiO 

T 

s 

COMPUTE  RHODOT*  ( xDOT^ThDOT*Y ) aCOsPH 

NXPAS7  tma 

TI 

s 

TEST  IF  TF  IS  GREaTEP  THAN  OR  EQUaL  Ti 

Fmmr 

RPTIM 

s 

FAM 

TO 

$ 

fam 

THTAO 

s 

♦ZD0T*SINPH 

TAO 

s 

TAM 

THTA 

s 

thta«thtao^thdot*t 

TMA 

TF 

s 

TI-IF  YES  JMP-IF  NO  Exit 

FCOS 

s 

JAGOF 

NXPASl 

s 

L  hxpassxJhp 

0 

s 

exit 

Tam 

COSTH 

s 

NXpASl  JmP 

CZOOTW 

s 

subroutine 

TMO 

COSPH 

s 

fcama 

ZDOTW 

s 

TEST  IF  ABS(?D0TH)  IS  CrEATER  THAn  OR 

Fmars 

CCPHTH 

s 

CCPHTH  «  COsPH^COStH 

TMO 

K1 

s 

EQUAL  TO  K1  -IF  YpS  JMP 

tma 

TMTA 

s 

JAGOF 

NXPAS2 

s 

FSIN 

s 

FCSM 

OTl 

s 

COMPUTE  TI*TI-DT1 

FAMS 

TI 

s 

tam 

SInTH 

$ 

NXPAS6  JMP 

CRHOB 

S 

TMQ 

COSPH 

s 

JMP 

CRDOT 

s 

SUBROUTINE 

fmarS 

CSPHTh 

% 

CSPHTH  »  COSPHaSInTh 

Tma 

F/0.0 

s 

TEST  IF  RHODOT  IS  GrEaTER  THAN  ZErO 

tmo 

X 

s 

TMQ 

RHOOOT 

s 

Fmmr 

THDOT 

s 

JAGOF 

NXPAS3 

s 

fsm 

YOOT 

s 

NXPAS5  Tma 

DT2 

s 

SET  TI*TI^DT2 

TMO 

CSPHTH 

s 

FAMS 

TI 

s 

Fmars 

RwODOT 

s 

USED  AS  TEMP 

JMP 

CRHOB 

S 

TMQ 

Y 

s 

JMP 

CRDOT 

s 

subroutine: 

FMMR 

THDOT 

s 

Tma 

F/0.0 

s 

TEST  IF  ZERO  IS  GREATER  THAN  OR  EQUAL 

F  AM 

XDOT 

s 

tmo 

RHOOOT 

s 

TO  RHODOT  -  IF  YEs  JMP 

TMO 

CCPHTH 

s 

JAGOF 

NXPAS4 

$ 

FMAR 

s 

JMP 

NXPASS 

s 

Tmo 

ZDOT 

s 

NXPAS3  Tma 

DT2 

s 

SET  TI«TI^DT2 

F  mad 

SiNPH 

% 

FaMS 

TI 

s 

FSMS 

rhooot 

s 

rhodot 

JMP 

NXPAS6 

s 

tma 

OBSRR 

% 

NXPAS2  tma 

DTI 

s 

SET  TI*TI*DT1 

FUA 

RhO 

s 

FAMS 

TI 

s 

Fmmr 

RmOZH 

s 

JMP 

NXPAS7 

% 

FSM 

RHODOT 

s 

nxpasa  TmD 

DT2 

% 

SET  DT*DT2 

FJA 

RHO 

s 

TDM 

DT 

s 

FCSOS 

rhodot 

f 

L  M 

N 

% 

N«0 

crdotx  JmP 

0 

$ 

EXIT 

NXPAS9  FCSMA 

DT 

s 

COMPUTE  DT*  -.5*ABS(Ot> 

TMO 

F/.5 

s 

Fmars 

DT 

% 

NXPASlOFAMS 

TI 

s 

SET  TI»TI^DT 

TMA 

D/1B15 

s 

set  N*N*1  Fix  PT  Bis 

AMS 

N 

s 

CWDDnT  Tjm 

CRDDOTX 

s 

JMP 

CRHOB 

S 

TMA 

Rhodot 

s  i 

JMP 

CRDOT 

s 

subroutine 

Fsm 

OLD  ONE 

s 

TMA 

N 

s 

TEST  IF  NsNMAX  NmAx»7  FQR  1ST  CuT 

FOA 

DT 

% 

\  TMD 

NMAX 

s 

T  JM 

RhODDOT 

% 

1  JAED 

NXPASe 

$ 

CRDDoTxJHP 

0 

% 

EXIT 

;  TMA 

F/0.0 

s 

TEST  IF  ZERO  IS  GrEaTeR  THAn  OR  EQUAL 

1  TMO 

RHODOT 

s 

rhodot 

TQM 

OLD  ONE 

s 

JAGOF 

NXPAS9 

s 

fcama 

DT 

s 

set  DT*  ♦.5*aBS(Dt) 

TMQ 

F/.5 

f 
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kmars 

DT 

s 

FSM 

RPTIM 

JMP 

NXPASIO 

s 

Tmo 

DTI 

NXPASS 

JMP 

CHDDOT 

$  subroutine 

fmars 

TEMPI 

tma 

RHODOT 

$  test  if  ABSCRHODOT/RHoDoT)  is 

S  FSIN 

FUA 

RHODDOT 

$  GREATER  THAN  oR  EqUaL  TO 

TQM 

TEMPI 

S  ABS(DT/2> 

Tam 

SOEL 

TMA 

DT 

S  tempi «RHODOT/RHODDOt 

TMA 

tempi 

FDA 

F/2.0 

% 

S  FCOS 

FCAQAS 

TEMP2 

%  TEMP2»ABS(DT/2) 

fcama 

TEMPI 

% 

TAM 

CDEL 

TMQ 

TEMP2 

$ 

Tmo 

SINPH 

JA6QF 

NXPASll 

s 

Tma 

COSI 

FCSM 

TEMPI 

%  SET  TI*TI-RhODOT/RhOdDoT 

fmars 

SPCI 

fams 

TI 

% 

TMQ 

SINI 

NXPAsIaJMP 

crhob 

%  subroutine 

Tma 

COSPH 

tma 

DTl 

S  compute  LSTT*TI*DT24.DT1 

FMARS 

CPSI 

Fam 

DT2 

% 

TMA 

EO 

Fam 

TI 

s 

Fam 

F/1.0 

Tam 

LSTT 

S  LSTT 

Tmo 

AO 

tma 

F/0.0 

$  TEST  IF  ZERO  IS  GREATER  THAN  RHOZH 

Fmars 

02 

TMO 

rhozh 

s 

FCSM 

FANTAB4.5 

jagqf 

NXPAS12 

% 

TMQ 

FANTAB^5 

tma 

D/ldl6 

s  increment  return  aDDReSS  0Y  1  INSTORIH 

fmar 

ams 

NXPASSX 

s 

fam 

F/1.0 

JMP 

NXPASSX 

$  FXTT 

TAM 

tempi 

nXpasHTma 

RHODOT 

S  COMPUTE  TI«TI^(RmoDoT/ABS(RHODOT) )♦ 

S  FSORT 

TmO 

TEMP2 

S  ABS(Dt/2> 

JaP 

NXPAS13 

% 

TAM 

TEMP2 

FCSO 

% 

TMQ 

02 

TAG 

% 

fmmr 

02 

NXPAslsf  CAO 

% 

FSM 

TEMPI 

FAMS 

TI 

S  TI 

S  FSORT 

JMP 

NXPAS14 

% 

FSM 

sinhmin 

OTl 

F/5 

% 

FDA 

02 

0T2 

F/25 

S 

Fmmr 

TEMP2 

NMaX 

0/7  T15 

%  CONSTANT 

7AM 

K1 

CM 

LSTT 

TMD 

c/hlt,satnos 

TDXLC 

*1 

TMD 

SATCONT 

ADXL 

,1 

EINIT 

T  JM 

EINITX 

f 

FCSM 

EPOCHM 

JMP 

XYZI 

5  SUBROUTINE 

FSM 

F/1440.0 

Cm 

T 

S  SET  T*0 

FDA 

TWOPI 

JMP 

XYZSB 

%  subroutine 

Fmmr 

XNO 

TMO 

EPOCH 

S  compute  EPOCHM*  EPOCm»xHNPDA-  TO 

F  am 

EPREV 

FMMR 

XMNPDA 

% 

JAP 

(P)^2H 

FSM 

TO 

% 

Tma 

F/0.0 

Tam 

EPOCHM 

$  EPOCHM 

taq 

TMO 

RPTIM 

S  COMPUTE  THTAO*  THTaI^RPTIMaEPOCHM 

JMP 

AJFIXIT 

fmar 

SLA 

30 

fam 

THTAI 

*  ! 

TMQ 

3/1T2I30/1T47 

Tam 

thtao 

%  THTAO 

EIS 

0.1 

TMA 

XNODOT 

*  »  1 

EInItX  JMP 

0 

pAor  as 

♦  DtI) 

TEMPI t(XNOftOT-THOOT)*DTl 

COMPUTE  CDEl  5  SIN(TrMpl) 

COMPUTE  SPCI*  SIN  Ph*COSI 
compute  CPSI  *  C0SPH*SINI 
Compute  q2  ■ao(i^eO) 


s 

% 

tempi*  C0$HMIN**2 
tEmP2»  COSWMIN 


K1 

set  LSTTeO 

COMPUTE  REV. NO)  AT  STaRt  TImE#FIX,IT# 
AND  PUT  INTO  SATNqS  TABLE 


STORE 

EXIT 
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SINIT  Tjm 

SiNiTx 

S 

tma 

BEGT 

%  COMPUTE  TOaREGTaxMNPdA 

tmo 

XMNFD A 

S 

FrtARS 

TO 

% 

Tma 

End* 

%  compute  TP«ENDTaXMnPoA 

FmaRS 

TF 

f 

tma 

PHIRD 

1  COMPUTE  COfJPH  «COS<pHlRD) 

rcos 

s 

TAM 

COSPH 

s 

tma 

PHIRD 

%  COMPUTE  StNPh«  SIN(PhIRD) 

►  SIN 

f 

tam 

SiNPH 

% 

TMO 

BEAMW 

S  compute  EPsLN«.5*BEAmWaD2R 

FMMR 

F/.5 

% 

Tmo 

OE2RA 

%  D2R«  degrees  TO  RaOianS  constant 

FMARS 

EPSLN 

s 

CM 

BUFl 

%  BUF1>0 

TMA 

BEGT 

S  COMPUTE  THTAI 

JMP 

FYKLOK 

S  SUBROUTINE 

Tam 

TOY 

S 

TOA 

s 

JMP 

SEPSUB 

%  subroutine 

TAM 

0R60A 

s 

TQM 

ORGTM 

s 

TMO 

TOY 

% 

JMP 

TLC 

%  subroutine 

Tmo 

ORGOA 

s 

fmmr 

SIDRT 

s 

TMQ 

ORGTM 

s 

fmao 

SIDRT^I 

% 

FAM 

THGRO 

% 

Tmo 

0E2RA 

% 

fmar 

% 

FAM 

xlamba 

% 

Tam 

TmTAI 

% 

SINITX  JMP 

0 

%  fxit 

TAM 

THTA 

% 

THTA 

TAQ 

1 

compute 

^NMT  sSINCXNOdEsTHTa ) 

TMA 

XNODE 

%. 

FSQS 

CNMT 

% 

CNMT 

USED  AS  Temp  •  xnode-thta 

FSIN 

% 

Tam 

snmt 

S 

SNMT 

TMA 

CNMT 

% 

COMPUTE 

CNMTeCOSiXNOOr-THTA) 

FCOS 

s 

TAM 

cnmt 

$ 

cnht 

Tma 

DTI 

s 

fams 

TI 

s 

ZDWIK  JMP 

0 

\ 

CZDOtW  TJM 

CZDOTWX 

S 

tmo 

SNMT 

% 

TEmP1«SNMT*CDEL^CNMT*sDEL  To  compute 

Fmmr 

COEL 

% 

TMQ 

SDEL 

% 

fmad 

CNMT 

s 

TAM 

TEMPI 

s 

TEMPI 

Fmmr 

SNMT 

s 

compute  CnMT«CNMT*CDEl“SNmT#SDEL 

TMQ 

CDEL 

% 

FhSU 

CNMT 

f 

TAM 

CNMT 

s 

cnmt 

TMO 

TEMPI 

% 

SET  snmt*  tempi 

TQM 

SNMT 

% 

Tma 

SPCI 

s 

compute  ZDOTW«SNHT*CPsI^SPCI 

Fmad 

CPSI 

s 

TAM 

2DOTW 

f 

CZDOtWXJMP 

0 

% 

fxit 

TjM 

ZDWIX 

S 

FCSM 

DTI 

s 

F  AMS 

TI 

s 

JMP 

PREU 

% 

^subroutine 

TMA 

THTAO 

% 

COMPUTE  THT AsTMTAO^THdOT* 

THO 

RPTIM 

s 

Fmad 

T 

s 
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SAME 

XYZS8,XYZ3 

S 

ASGN 

DTERM,  H/3752S 

SAME 

BJTUCE,M/3  $ 

XYZI 

TJM 

(P)^3H 

s 

JMP 

BEGIN 

s 

JHP 

NTHCN 

S  XYZ^l 

JMP 

(P) 

s 

XYZl 

TjM 

XYZSWTl 

s 

JMP 

XYZK25^lH 

s 

XYZ2 

TJM 

XYZSWT2 

$ 

JMP 

(P)^4H 

s 

XY23 

T  JM 

XYZS6X  S 

TIJ 

XYZSB3S 

TJM 

XYZSHT2 

s 

TU 

XYZSWTl^lH 

s 

TJM 

XYZSWTl 

s 

JMP 

XYZK25^1H 

s 

XYZSgG 

T  JM 

XYZS8X 

s 

TIJ 

XYZSB3 

s 

TJM 

XYZSWT2 

s 

JMP 

XYZSB2 

s 

BEqIm 


S 


S 


S 


S 


TJM 

BEGINXS 

TMO 

HXOS 

FMMR 

HXOS 

tmo 

HYOS 

fmad 

hyos 

tmo 

HZOS 

fmad 

HZOS 

TAM 

PS 

TDM 

PO 

fsort 

s 

TAM 

RTPS 

TMA 

F/IS 

FDA 

-RTPS 

FMMR 

HXOS 

TAM 

wxs 

FMMR 

HYOS 

Tam 

WYS 

FMMR 

HZOS 

TAM 

WZS 

TDM 

COSTS 

TOO 

s 

FCSO 

s 

fmar 

s 

fam 

F/IS 

fsort 

s 

Tam 

SINIS 

TDM 

XMZS 

tdo 

s 

TMA 

COSTS 

JMP 

ARCTANS 

TAM 

XTNCLS 

TMA 

F/IS 

FDA 

STNTS 

FMMR 

WXS 

TAM 

STNOS 

FMMR 

WYS 

tao 

s 

FCSOS 

COSOS 

TMO 

STNOS 

JMP 

arctans 

Tam 

XNODEOS 

TMO 

AXNOS 

FMMR 

AXNOS 

Tmo 

AYNOS 

FMAD 

AYNOS 

TAM 

ESOS 

FSORT 

S 

TAM 

EOS 

tma 

F/IS 

FSM 

ESOS 

Tam 

AOS 

FSORT 

s 
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Tam 

TMA 

FDAS 

TQA 

fSORT 

Tam 

Tma 

tmo 

JQN 

FCSM 

FAM 

TAM 

TmQ 

Fmmr 

FOA 

FCSO 

Fam 

FOA 

Fmmr 

FDA 

Fmmr 

FDA 

Tma 

FSO 

TAM 

FOA 

F  MMR 

FDA 

TQM 

Fmmr 

FDA 

FMMR 

Tam 

bEgInx  jmp 

OEltpI  s 
XNOREV  s 
NTHC^J  TjM 
tmq 
Tma 
FSM 
FMARS 
Tma 
FOA 
FMMR 
FAM 

fsma 

FDA 

Fmmr 

FDA 

tqm 

Tmq 

FMMR 


RTESOS 

PS 

AOS 

s 

s 

RTAS 

XNODEOS 

WZS 

(P)^2HS 

XNODEOS 

XLOS 

uos 

SINIS 

SlNlS 

F/.666666667S 

S 

F/IS 

PS 

rtEsqs 

PS 

P3JA02S 

F/2$ 

F/IS 

S 

XNOREVS 

AOS 

XKERTMS 

RTAS 

XNOS 

XNOS 

PI036S 

COS 

CS 

OS 


NTHCNXS 

AOS 

F/IS 

EOS 

QOS 

SINIS 

F/-,4S 

SINIS 

F/25 

COSIS 

PS 

P3JA02S 

PS 

deltpis 

XH4U3S 

CS 


TAM  XM4C03S 

nthcnx  jmp  OS 


I 

) 
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xYzsgx  jMP 

(P) 

S 

TDM 

P 

XYZK25  TJM 

XY2S8X 

S 

JMP 

TAGRS 

T«A 

F/.06 

s 

TOA 

S 

tmq 

EO 

s 

FDA 

AS 

JAGOr 

(P)^3H 

S  COMPUTE  0  IF  E  LESS 

THAN  .06 

TMA 

F/l$ 

Tma 

F/0 

s 

FSOS 

ES 

JMP 

NODTERM 

S  SET  D  .  0 

tdq 

S 

T«A 

xyznd 

S 

Fmmr 

ES 

rsM 

XNO 

s 

Tam 

esqs 

tmo 

F/0.20061256E-2S 

K»66 

TMA 

F/IS 

JAGOr 

(P)*3H 

s 

fam 

ES 

Tmq 

r/i3,o 

s 

K»66 

tmo 

QOS 

JMP 

(P)^5h 

s 

Fmars 

PS 

tmq 

F/3 

s 

s  taqrs  fsort 

s 

fmars 

A 

s 

r  AM 

XYZND 

s 

TAM 

RTPS 

roA 

A 

s 

TMA 

P3JA02 

fmmh 

C 

s 

FDA 

PO 

ruA 

IQVA 

s 

K»66 

FMMR 

XNO 

Fmmr 

C 

s 

FDA 

PO 

^ODTERMTAM 

DtERM 

s  enO  Computing  d 

TOM 

OMGDT 

Tmq 

F/1.5 

S  start  COMPUTING  A 

FCSM 

COSI 

FMMR 

DTERM 

s 

FMARSXNODOT 

Tmo 
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s 

Tam 

AJC0L79 

Tmd 

c/hlt,oic/hlt,systab^7  s  ordeRtng. 

TIJ 

AJPKITCS 

TJM 

AJPKITA-IHS 

JMP 

SYSIO 

s 

JMP 

AJPKFIN 

JMP 
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s 
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,3 
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XSRCHX 

CH 

XSRCH9 

-L 

RPTN 

6 

TJM 

XSRCHllS 

SRAO 

,1 

TXDLC 

#1 
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X8RCHVS 

TXDRC 

#  2 

tma 

XSRCH4S 

TOM 

XSRCHl 

TXDLC 

TXDLC 

*3 

JAGD 

XSRCHGS 

TXDRC 

xsrchj 

tmo 

XSRCHUS 

TDM 

XSRCH2 

SIXOL 

6t4S 

TXDLC 

*9S 

JMP 

XSRCHHS 

txdrc 

.6S 

AIXOL 

6,4S 

TOM 

Tad 

XSRCH3 

TMA 

X6RCHZS 

tdxrc 

»6 

L 

XSRCmE 

JMP 

OS 

XSRCmA  TmD 

XSRCH2 

JMP 

XSRCHDS 

toxlc 

•  3 

TXDLC 

,4S 

TMO 

.6 

JAEO 

(P)^2H 

Tdxrc 

*9 

JAGD 
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tmd 

XSRCH4 

TOA 

S 

TOXLC 

*1 

JMP 

XSRCHDS 

Tdxrc 

*4 

TOM 
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etd 

0/177T19S 

TMA 

XSRCHMS 

SDXL 

«4 

xsrcrd 

TAM 

,9S 

ltd 

0/177T§ 

- 

TMA 

FXERCLS 

TDM 

CARD.T4 

JAZ 

XSRCHKS 

ETA 

0/7TB 

Tma 

XSRCH9S 

SRD 

7 

JAZ 

(P)^2HS 

JAZ 

XSRCHg 

JMP 

(P)^3HS 

XSrCmC  tdxlc 

.2 

AIXU 

1#6S 

SUXL 

i 

t 

JMP 

XSRCHAS 

SOXR 

«3  1 

TMD 

XSRCHlS 

ETD 

0/17T9  ! 

tdxlc 

#1S 

SRD 

10  1 

1 

1 

TDXRC 

,2S 

ADXL 

,3  1 

1 

TMD 

XSRCH2S 

ETA 

O/lTAl 

1 

TDXLC 

,3$ 

JAZ 

(P)^2H 

TDXRC 

,4S 

TJM 

XSRCH9 

tmd 

XSRCH3S 

eta 

0/3T23  1 

tdxlc 

,5S 

SLA 

8  < 

TDXRC 

,6S 

am 

XSRCHIO  i 

TMA 

XSRCHllS 

TaM 

XSRCHF 

XSrCmX 

JMP 

OS 

XSrCmG 

JAED 

XSRCHJS 

L  XSRCmF  HlT 

JMP 

XSRCHHS 

hlt 

TOA 

S 

sixo 

2»3 

TMO 

XSRCHHS 

tmo 

2,3 

JMP 

XSRCHES 

TMA 

1,3 

XSrChH 

TjM 

XSRCHlS 

TMA 

XSRCHZS 

L  RPTN 

6 

1 

SRAO 

#1  1 

1  L 

RPTN 

6S 

TOM 

XSRCHwS  1 

slq 

*4S 

L 

RPTN 

6S 
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SRAO 
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XSRCmI  jmp 

OS 

SIXJ 

1*1X 

S 

IS  mErGE  all 

xsrcmk  cm 

XSRCHllS 

TMA 

N/7T23IH/8AT47  S 

JMP 

XSRCHD4>3HS 

JMP 

REWIND  S 

JMP 

AJCNGTM-3H 

s 

XSRCMl  S 

ajsrtc  tmd 

C/HLT,1iC/HLT,AJSRT8 

s 

N0#is  It  one 

XSrCh2  S 

SIXJ 

0»1X 

s 

NO#COnTINuE 

XSRCh3  S 

TMD 

AJLSTBK 

s 

YES, Set  up  fo 

XSRCh4  C/HUT# 

8IC/HLT«16S 

TDM 

AJCMNSK 

s 

partial  COREi 

XSRCm5  C/HUT# 

8JC/HLT,1S 

JMP 

AJSRTB 

s 

xsrcm6  C/Tam# 

XSRCHWJC/TMa#XSRCH4S 

tmd 

AJSVXRl 

s 

XSRCm7  C/JMP# 

fxintic/jmp#xsrchd$ 

tdxlc 

0,3X 

s 

XSrChB  C/JMP# 

fxfltic/jmp.xsrchds 

Cm 

AJMRGSW 

s 

XSRCm9  S 

ajcnqtmtmd 

C/HLT,1|C/HLT, AJSRTD 

s 

process  tape 

XSRCmoC/TMD# 

XSRCH6J c/TDM, XSRCHES 

AIXJ 

0*3X 

s 

for  Proper 

XSrCmUS 

\ 

CSM 

AJLSTBK 

s 

TIME  format, 

XSrChB  TmD 

XSRCH5$ 

1 

TAM 

AJMRGSW 

s 

AjHRQrW. 

jmp 

XSRCHCS 

( 

Tmd 

AJLSTBK 

s 

Partial  coR 

XSrChW  s 

1 

( 

JMP 

(P)^l 

s 

♦,puLl  and/qR 

XSrChY  s 

I 

AJSRTD  TmD 

ajnmblk 

s 

coRr . 

XSRCmZ  W/ 

s 

I 

I 

TDM 

AJCMNSK 

s 

E  AFEND 

s 

i 

tdxlc 

0*4X 

s 

AJSRTIT  TMA 

AJC0L79  S 

tmd 

4LMAX  S 

TDM 

ajcnvis 

TDXLC 

0^5X 

s 

IN 

SLA 

32 

s 

TMA 

N/8T23lN/lT39|H/9lT47 

s 

tape 

TIXZ 

1»1X 

s 

determine 

» 

JMP 

SYS 

s 

Sn 

ajnmblk 

s 

NUNB£r 

I 

TIO 

0#3X 

s 

8. 

JAZ 

(P)^4H 

s 

or  tape 

JMP 

SYSNO 

s 

JAN 

(P)*3H 

s 

reads 

1 

t 

TMD 

C/HLT,0|C/HLT,SYSTa8^8 

s 

AIXOL 

1*1X 

s 

REOUlp^Dt 

1 

JMP 

SYSIO 

s 

JMP 

{P)-2 

s 

( 

j 

AIXOL 

128«5X 

s 

AM 

AJNMBLK 

s 

XR1»  N  TIMES 

t 

i 

tmd 

C/HLT,0|C/HLT,AJSRT0>5H 

s 

Tam 

AJLSTBK 

s 

AJNmBlK«MAX,C 

1 

SIXJ 

1*4X 

s 

CO 

s 

AJLSTBK. LAST 

! 

tmd 

AJMRGSW 

s 

IF  partial 

TXDLC 

0«1X 

s 

TUM 

AJSVXRl 

s 

1  L 

JDP 

(P)^8H 

s 

SCD 

33 

s 

SIXOL 

128, 5X 

s 

length  by 

JDP 

{P)^l 

s 

! 

TMA 

47/1T47 

s 

SENTInEl  sear 

JMP 

(P)^l 

s 

1  ^ 

RPTAN 

64 

s 

CSMS 

A JCNVl 

s 

TAPE  aLTERNaT 

TMD 

2,5X 

s 

TmD 

C/HLT,1 |C/HlT,AjsRTA 

s 

t 

JAED 

(P)^2H 

s 

AIXJ 

0*1X 

s 

1 

AIXOL 

2,5 

s 

TmD 

AJLSTBK 

s 

i 

SIXOL 

2,5X 

s 

JMP 

(P)^l 

s 

CD 

s 

aJsRTA  TmD 

AJNMBLK 

s 

i 

TXDRC 

0,5X 

s 

TDM 

AJCMN0K 

s 

i 

TDA 

$ 

TmD 

C/HLT, AjBrrRlC/HLT.AjBFFXS 

set  Up 

I 

SM 

4RMAX  $ 

tuxlc 

0.5X 

s 

INPuT  AnD 

i 

SRA 

1 

s 

command  word 

TUXRC 

n*6x 

s 

output  buffer 

I 

Am 

4LMAX  S 

TMA 

N/8T23IH/8AT47  $ 

I  L 

aJlEaP  Tam 

AJSVSV 

s 

ADDR, ( Ti5) 1 nO 

JMP 

rewind  s 

• 

SIXOL 

2,5X 

s 

TMA 

N/9T23IH/8AT47  S 

[ 

AJINsMrJMP 

(P)^IH  S 

JN^ 

REWIND  S 

• 

TMQ 

23/1T22 

s 

AJSRtB  jmp 

AJRU7 

s 

read  and 

ETA 

0,5X 

s 

EXTRACT  from 

JMP 

AJMERGE 

s 

MERGEriF  REOt 

i 

Tag 

s 

Each  pair  (in 

TmD 

C/HLT,0 jC/HLT,AJSRTC 

s 

CA 

s 
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SRC 

25 

S 

TmD 

C/hlt, AjTeCDlC/HLT,AjMRCW 

OaQ 

D/144000 

s 

convert  to 

JAN 

(P)^l 

SLO 

42 

s 

TMD 

c/hlt, AJT9CDI c/hlt; A JMRCW 

TQM 

AJSV34 

s 

days  elapsed. 

tdxlc 

0.2X 

TAQ 

s 

TDXRC 

0.3X 

Ca 

s 

R  RPTAA 

4 

daq 

D/6000 

s 

TMD 

1.2X 

SLO 

37 

s 

TDM 

1,3X 

TQM 

A  JHR 

s 

hours; 

TMD 

4LMAX  S 

taq 

s 

TDXLC 

0.2X 

CA 

s 

TMD 

AJCMNBK 

Daq 

D/100 

s 

SCD 

41 

SlQ 

31 

s 

tdxlc 

0,3X 

TQM 

AJMIN 

s 

MlNuTfS, 

TMD 

AJDNCNT 

SLA 

24 

s 

FRACMtN, 

tdxlc 

0,4X 

TMQ 

6/1T16 

s 

tmd 

C/hlt, ni C/hlt, A jMRGiT-iH 

El 

AJMIN 

s 

reinsert 

AIXJ 

0.4X 

slq 

6 

s 

IN  FOrM* 

JMP 

AJCORTT 

El 

A  JHR 

s 

DAYS  elapsed  i 

JMP 

AJRD89 

SLQ 

5 

s 

hours  At  Tio 

AJmRqITTMO 

47/1T47 

El 

AJSV34 

s 

MlN  AT  T16 

Eta 

0,5X 

sla 

1 

s 

ETD 

0.2X 

TMQ 

25/1T47 

s 

JAGD 

AJMRGA^I 

EIS 

0.5X 

s 

TMD 

0.5X 

TMD 

4LMAX2  $ 

TDM 

0.6X 

SIXO 

2.5  S 

Tmd 

1.5X 

JNO 

AJINSHR  S 

TDM 

1,6X 

ajlEaPqtmd 

AJSVSV 

s 

jump  tO  final 

TMD 

C/HLT,AJBFFr#i28iC/HLT,AJ 

tdxlc 

0.4X 

s 

output  phase 

1  AIXJ 

2.5X 

tdxrc 

0.5X 

s 
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SIXOL 
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CONTG 
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TMD 

C/HLT,0 jC/HlT,A JMRGA 

JAZ 
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s 

SIXJ 

1,4X 
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AJSATST 

s 

TDM 

AJMRGSW 

JMP 

AJOUTPT 
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JMP 
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s 
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s 

OR 
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A JCK6X 
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JAZ 
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TDM 

0,6X 

JMP 
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s 
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JMP 
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C/hlt . 

O«C/HLT.SYSTAB*0 
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SIXJ 
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TMD 
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s 

TUM 

AJMRGSW 

AJT9cD  N/9T23|N/1T39|m/9iT47 

s 

read  9 

AJCK6X  TMD 

C/HLT. AJBFFX^128IC/HLT. AJ 

C /HL  T . 

0IC/HLT,SYSTAB*9 

s 
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AIXJ 

2.6X 

N/8T23|N/1T39|W/19T47 

s 

WRITE  Ts. 

SIXOL 

128. 6X 

C/HLT. 

0IC/HLT,SYSTAe*8 

s 

AJWT89 

A JmRCWIS 

read 

1  AJMR3H  TMA 

AJMRGSW 

A jmr:w2S 
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(  JAZ 

AJMRGIT 

AJMRCW3S 

write 

;  JAN 

AJDOTPE 

A JMRCW4S 
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4 JhErGETJM 

AJMRGX 

s 

r  AJDOCDRPPTAA 

2 

TMA 
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s 
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TDM 

1#6X 

S 

remainder  or 

JMP 

SYSNO 

S 

SIXOL 

2«3X 

s 

tmd 

AJMRCW2 

S 

TmD 

C/HLT,AjBrrx^l28lC/HLT,AJD0C0R 

SCORE  data 

JMP 

SYSIO 

s 

AIXJ 

0#6X 

s 

onto 

A JrDiNxJmP 

<P) 

s 

SIXOL 

128«6X 

s 

new  Tape# 

L  AJWT59  TjM 

AJWTX 

s 

JHP 

AJUT69 

s 

Tma 

AJMRCW3 

s 

tape 

TMD 

C/HLT,fl|C/HLT,AJCORTT 

s 

JMP 

SYS 

s 

write; 

SIXJ 

0*3X 

s 

TIO 

AJBFFX 

s 

JMP 

AJREWTP 

s 

JMP 

SYSNO 

s 

ajcortttmd 

C/JMP,SVS|C/TIO,0,?X 

s 

t 

TMD 

AJMRCW4 

s 

TDM 

AJWT89*! 

s 

3 

1 

JMP 

SYSIO 

s 

CD 

s 

AJWTX  JMP 

<P) 

s 

txdlc 

0«3X 

s 

AJRD7  TJM 

AJR07X 

s 

SRD 

7 

s 

TMD 

4LMAX  S 

TDXLC 

Of  3X 

s 

tdxlc 

Of  2X 

s 

IN 

AJmRqC  JMP 

A JWT89 

s 

F 

TMD 

ajcmnbk 

s 

RAW 

AIXOL 

I28f 2X 

s 

i 

tdxlc 

0f3X 

s 

data 

TMD 

C/HLT,orC/HLT,AJMRGC 

s 

f 

AJRD7A  Tma 

N/7T23|N/1T39|H/91T47 

s 

FROM 

SIXJ 

If  3X 

s 

JMP 

SYS 

s 

TAPE  7. 

TMD 

C/JMP,SYSlC/TIOf AjBFrxS 

1 

1 

TIO 

Of  2X 

s 

FILLING 

TDM 

AJWT89^1 

JMP 

SYSNO 

s 

UP  AS 

JMP 

AJREWTP 

s 

IF  COrE  done# 

tmd 

C/HLTf  OlC/HLTf  SYSTAB4-7 

s 

MUCH  cOrE 

R  AJDOtPERPTAA 

2% 

JMP 

SYSIO 

s 

AS 

TmD 

If  5X 

s 

remainder 

AIXOL 

128f2X  ‘ 

s 

required 

TDM 

If  6X 

s 

OF  TApE  data 

Tmd 

C/HLT,OIC/HLT,Ajr07A 

s 

OR 

tmd 

C/HLT, AjBrrx*l28lC/HLTf 

AJDOTPE 
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SIXJ 

If  3X 

s 

POSSIrLE. 

AIXJ 

Of  6X 

s 

NEW  Tape. 

TMA 

AJCMNBK 

s 

SORT 

SIXOL 

l28f6X 

s 

SLA 

7 

SIXOL 

l28f5X 

s 

am 

4LMAX 

s 

JMP 

AJWT89 

s 

SRA 

24 

s 

TMD 

C/HLT,0IC/WLT, AJTAPTT 

s 

am 

4LMAX 

SIXJ 

If  4x 

s 

JMP 

SORT. SORT 

s 

JMP 

AJREWTP 

s 

s 

AJTAPTTTMD 

C/JMP,SYS|C/TlO,AJBrrx 

s 

AjpD7X  JMP 

(P) 

s 

Tom 

AJR089<i.i 

s 

ajoutpttjm 

ajfinal 

s 

JmP 

AJRD89 

s 

CD 

s 

jmp 

AJWT89 

s 

TXDLC 

0f3X 

s 

Tmd 

C/HLT,OfC/HLT,AJTAPTT^l 

s 

* 

TDM 

AJSV34 

s 

SIXJ 

lf4X 

s 

1 

AJIOJT  JMP 

AJDAYSS 

s 

tmd 

C/JMP,SYSlC/TIO,AjBrrR 

s 

rewind 

4 

L  ajdaySsjmp 

ajdayel 

TOM 

AJRD894>1 

s 

OlD  AnD 

TMD 

D/1 

s 

AJREwTPTma 

C/HLT,OfC/WLT,SYSTA04.8 

s 

new  TaPE. 

TDM 

AJPA6ES 

s 

initialize 

tma 

N/8T23IH/8AT47  S 

tma 

CLSFY 

s 

page  count. 

JMP 

REWIND  S 

- 

am 

L/AJACN 

s 

fetch  proper 

TMA 

N/9T23JH/8AT47  S 

‘ 

tad 

s 

CLASStFICaTIO 

JMP 

rewind  S 

• 

t 

TDXRC 

Of  6X 

s 

and 

tma 

ajcmnsk 

s 

tmd 

Of  6X 

s 

store 

AMS 

AJDNCNT 

s 

upDatf  block 

- 

TDM 

AJHDCY 

s 

for 

CSMS 

AJCNVl 

s 

switch  aLTERN 

TDM 

AJTYCL 

s 

output. 

CM 

AJMRGSW 

s 

clear  merge  s 

• 

Tma 

NOTTY 

s 

ajmRgx  jmp 

<P) 

s 

JAZ 

AJTTY 

s 

L  AJRD99  TJM 

A JRDINX 

s 

Cm 

AJTYSW 

s 

AjTYSu«^fNO  T 

tma 

AJMRCWl 

s 

tape 

Jmp 

CP)^3H 

s 

*-f tty. 

JMP 

SYS 

s 

read. 

ajtty  csm 

N/1T47 

s 

TIO 

A JBFFR 

s 

TAM 
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s 
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CD 

TDXLC 

TDXRC 

TIJ 

T  JM 

TMD 

JDP 

JMP 

JMP 

AJDLOO»JHP 

TMD 

JDP 

TmA 

JMP 

TMD 

JDP 

JMP 

ajloqp  tmd 


aJGO 


AJGOA 

AJ601 


0#6X 

0#7X 

AJCONT 

AJIOUT 

AJTYSW 

(?)♦! 

ajadr 

AJHEAD 

AJDYCK 

AJSMDAY 

AJGOI 

AJCWJ 

GLOP. GLOP 

AJTYSW 

AJGO 

pant.tpant 

C/HLT,99>C/HLT*AJ0o 


AIXJ 

1»7X 

5 

JMP 

AJTYENO 

5 

SIXOL 

99*7X 

5 

AFEND 

80 

5 

JMP 

PANT .Page 

tma 

AJPAGE 

JMP 

GLOP. Clop 

TMA 

D/15 

ams 

AJPAGES 

JMP 

AJADR 

TIXZ 

10*6 

TIJ 

AJGOA 

TJM 

ajhedex 

JMP 

AJHDCy 

TMD 

C/HLT,54>C/HLT*  AJGDa 

5 

AIXJ 

1*6X 

5 

SIXOL 

54, 6X 

5 

JMP 

AJHEAD 

S 

JMP 

AJDLOOP 

5 

TMO 

5/1T9 

5 

Eta 

0*4X 

5 

SRA 

1 

5 

Tam 

A  JHR 

S 

tmD 

N/IOTIO 

5 

JAGD 

(P)*3 

5 

tmd 

C/HLT,15*128^  2;c/tma* 

AJHR 

TDM 

AJFWL2 

5 

SRA 

1 

5 

Tam 

AJHR 

5 

JMP 

(P)^3H 

5 

TmD 

C/TCM,15*128^37|C/TMA, 

AJHR 

TDM 

AJFWL2 

5 

TmO 

6/1T15 

? 

eta 

0*4X 

5 

SRA 

1 

S 

Tam 

AJMIN 

5 

IF  requested# 
TTY  HfADiNO, 
HD  COpY  HDG, 

check 

day  Elapsed 

IF  NEy, 

Output 

tty  AhD/OR 
HD  COpY, 

check 

tty  Line  coun 
continue  or 
reset 


TMD  N/10T16  S 

JACD  (P)^3  S 

TMD  C/HLT,l7*l2e*  2 J C/TM A , A JMIN  f 

TDM  AJFWL3  S 

SLA  5  S 

TAM  AJMIN  S 

JMP  (P)^3H  S 

TmD  C/TCM.17^12S*31IC/TMA* AJMIN  1 

TDM  AJFHL3  S 

TMO  7/1T22  S 

ETA  0,4X  S 

SRA  1  S 

TAM  AJFRMIN  S 

TMD  N/10T23  S 

JAGD  (P)^3  S 

TMD  C/HLT,?04l2e^  2IC/TMA, AJFRMIN  1 

TDM  AJFHL5  S 

SLA  12  S 

Tam  ajfrmin  % 

JMP  (P)^3H  S 

TMD  C/TCM, 20 ♦126*24J C/TM A. AJFRMIN  1 

TDM  AJFWL5  S 

TMO  12/1T34  S 

ETD  0*4  S 

SRD  5  S 

TDA  $ 

Am  C/HLT,OJC/HLT,SATNOS5 

TmO  24/1116/018/1$ 

EIS  SATRTS 

EIS  SATRTl 

L  SAtRTI  TMO  15/1T17 


* 

eta 

(P) 

SLA 

2 

check 

TMO 

10/1T15 

HD  COpY  line 

Ea 

1*4 

continue  or 

Tam 

AJREV 

beset. 

Tma 

4C4<#2 

. 

JAZ 

(P)*3H 

ETD 

1*4 

Extract 

TDM 

AJREV 

L  SAJRT  TMO 

18/1T47S 

hours; 

ETA 

(P) 

TDM 

AJSATS 

JMP 

BINBCD 

Tmd 

BCDSAT 

SCD 

30 

TDM 

AJSATIS 

tmo 

12/1T46 

eta 

0*4X 

sla 

16 

TMO 

F/107374182.4 

fmar 

Fam 

F/.04 

TAM 

AJAZ 

MlNuTrS, 

tmo 

5/1T5 

XXXOOOOO 


FL.pt; Az, 
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eta 

1#A 

$ 

FSM 

F/.OOlO 

S 

SRA 

10 

S 

Tam 

RSV 

s 

am 

C/TMD,FN0TAB> C/TDM, F ANNO 

% 

Tma 

ZFX 

s 

TAM 

(P)^l 

% 

tmq 

ZFY 

s 

tmd 

ZFZ 

% 

NOP 

s 

JMP 

DOTPR 

% 

NOP 

s 

fam 

F/.0009 

s 

TMQ 

elflag 

s 

JAP 

(P)^2H 

s 

JQO 

(P)^3h 

f 

FSM 

F/.OOlO 

s 

TmD 

W/ 

s 

1  Tam 

RSU 

s 

TDM 

FANNO 

s 

'  Tma 

YFX 

s 

TMQ 

14/1T29 

s 

tmo 

YFY 

s 

etd 

1,4X 

s 

TMD 

YFZ 

s 

TDM 

AJRANGC 

s 

range;  i 

JMP 

DOTPR 

s 

TMQ 

7/1T36 

s 

FAM 

F/.0009 

$ 

ETA 

1«4X 

s 

JAP 

(P)^2H 

s 

SLA 

6 

s 

FSM 

F/.OOlO 

s 

TMQ 

F/107374ie2.4 

s 

Tam 

RSW 

% 

FMAR 

s 

BYPASSITmA 

AJCHL 

% 

eam 

F/.04 

s 

JMP 

glop.qlop 

s 

TAM 

ajrrate 

s 

Fl.PT^R-RATE# 

TMD 

AJTYSW 

% 

TMQ 

1/1T37 

s 

JDP 

(P)*10H 

s 

ETA 

1*4X 

s 

(CHECK 

TMA 

0/32142/1 

s 

JAZ 

(P)*l 

POS.  Or 

Tmo 

42/1T47 

s 

rcsMs 

ajrrate 

s 

nEG«  ) 

TMD 

ELFLAG 

s 

tmo 

10/1T47 

s 

SCD 

1 

s 

eta 

1#4X 

s 

OR 

JDP 

(P)*2H 

s 

SLA 

17 

s 

SRAQ 

36 

s 

TMQ 

F/107374ie2.4 

s 

tmd 

LOCGB 

s 

FMAR 

s 

TOXLC 

,1 

$ 

FAM 

F/.04 

s 

EIS 

6»1 

s 

TAM 

AJELEV 

s 

FL.PT;ElEV# 

JMP 

PANT.TPANT 

s 

TmD 

1#4 

s 

AIXOL 

2#4X 

s 

JDP 

(P)^l 

s 

Tmd 

C/HLT.OIC/HLT, AJCONT 

s 

decrement  and 

FCSmS 

AJELEV 

s 

SIXJ 

1#9X 

s 

check  Count. 

TMA 

drcosfl 

s 

tmD 

AJMRGSW 

s 

JAZ 

0YPASS1 

% 

JDP 

L0AD3X 

f 

tma 

AJAZ 

% 

Tmd 

A/NO  more  % 

FSM 

F/.04 

% 

TDM 

AJMRDTA 

s 

taq 

s 

TMA 

AJCWMR 

s 

Tma 

AJELEV 

% 

JMP 

GLOP. GLOP 

s 

JAP 

(P)*3H 

s 

Tma 

clsfy 

s 

Cn-T350 

FAM 

F/,04 

s 

JAZ 

(P)^3H 

f 

CN-T350 

JM? 

(P)^2h 

s 

tma 

JSGP 

CN-T390 

FSM 

F/.04 

s 

JMP 

GLOP. GLOP 

s 

CN-T350 

JMP 

COMPL 

% 

tmd 

AJTYSW 

s 

IF  DOnE 

TDM 

TEMPI 

f 

5  JDP 

(P)*l 

s 

finish 

T  JM 

TEMP2 

s 

i  JMP 

AJTYEND 

s 

UP  ANn 

Tam 

TEMP3 

% 

\  L0aD3X  TmD 

AJSV34 

s 

Tma 

XFX 

s 

;  TOXLC 

0«3X 

$ 

TMO 

xfy 

s 

5  AJFInAlJMP 

(P) 

s 

EXIT. 

TMD 

XFZ 

5 

?  ajconT  Tmd 

AJTYSW 

s 

OR 

JMP 

dotpr 

s 

:  JDP 

(P)^l 

s 

return  for 

Fam 

F/.0005 

s 

JMP 

AJLOOP 

s 

NEXT 

JAP 

(P)^2h 

$ 

i  JMP 

AJGO 

s 

Data. 
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AJDAyElTJM 

AJDEXS 

initial  entry 

tmo 

5/1T4 

S 

ETA 

0#4XS 

EXTRACT 

SRA 

1 

S 

AJpRO  TAM 

AJDEPRES 

DAYS 

SRA 

lOS 

ElAPSfD, 

TAO 

S 

add 

FMMR 

F/3276«$ 

TO 

Fam 

FDAY5 

FDAy 

Tam 

AJDAYS 

anO 

JMP 

FYKLOKI 

enter 

CSM 

D/IS 

TAM 

ajsmdays 

JMP 

ajfixit 

s 

Tam 

ajddds 

set 

TMA 

ajdays 

AJSMDaY 

jmp 

DKLOKS 

switch 

TAM 

AJDATES 

negative. 

TAO 

s 

ALSO 

SRA 

12 

s 

Save 

SlQ 

6 

s 

in 

sraq 

12 

s 

AjDEPpE 

TMA 

AJDATE 

s 

Current 

sla 

6 

s 

days 

slaq 

30 

s 

ElApSfD, 

am 

O/61T17IO/01T35 

s 

Tam 

AJDATE 

s 

AJDEx  jmp 

CP)S 

EXIT# 

AJDYCK  TJM 

AJDEXS 

new  Data  entR 

TMO 

5/1T4 

s 

ETA 

0*4XS 

NEW  And  old 

SRA 

1 

s 

TMD 

AJDEPRES 

DAY  E|  ApSED. 

JAED 

{P)*1S 

if  different. 

JMP 

AJPROS 

ajpro  To  comp 

Cm 

A JSMDAyS 

if  sAhE.  CLEA 

JMP 

AJDEXS 

AJSMD*Y  SwItC 

AJhEaD  Tjm 

AJHEDEX 

s 

HaRDCoPy  head 

JMP 

PANT .page 

s 

TMA 

AJPAGE 

s 

Page  number 

JMP 

GLOP. GLOP 

s 

TMA 

A JPAGES 

s 

ClASStFiCaTIO 

Am 

D/1 

s 

-Tam 

ajpages 

s 

LOOK  aNgLE... 

1  AJHDCY  nop 

s 

1  JMP 

GLOP. GLOP 

s 

day 

TMA 

A  JCWI 

s 

JMP 

GLOP. GLOP 

s 

sat,.,.,...r- 

JMP 

PANT . SPACE 

s 

TMA 

C/HLT,10IC/HLT# AJLN12 

s 

JMP 

PANT 

s 

L  AJhDj  TMD 

C/HLT,77*128^44IC/CAM, 

AJUNITSS 

TDM 

AJFHJ3 

s 

TMA 

AJCWJ 

s 

JMP 

GLOP. GLOP 

s 

and 

TMD 

C/HLT,24Al2e^llC/CAM, 

AJCRLF 

s 

TDM 

AJFWJ3 

S 

AIXOL 

5.6X 

s 

space; 

AJhEOExJMP 

• 

0 

(P) 

s 

AJaDR 

$ 

s 

TjM 

ajadrex  s 

TMD 

AJADR«1  S 

TXDlC 

.0  S 

TXDLC 

.1  s 

TDM 

AJADRal  S 

TXDLC 

.2 

TDM 

AJADR«2  S 

JMP 

4HEAD  S 

TMD 

AJADR-1  s 

TDXLC 

.0  S 

tdxrc 

.1  s 

tmd 

AJADR-2  S 

0 

TDXLC 

.2 

0 

AJnOaDRTMA 

AJCWH 

s 

JMP 

GLOP. GLOPS 

AJJ 

JMP 

pant.tpants 

AJJ 

L  AJtYCL 

NOP 

s 

and 

L 

JMP 

GLOP.TQLOP 

s 

tma 

AJCWI 

s 

A 

JMP 

GLOP.TGLOP 

s 

JMP 

pant.tspace 

s 

TMA 

C/HLT,10IC/HLT#AJLN12 

s 

JMP 

pant.tpanta 

s 

L  AJCLu 

TMD 

C/HLT,77*12e^44|C/CAM 

.AJUNITSS 

TDM 

AJFWJ3 

s 

TMA 

AJCWJ 

s 

line  • 

JMP 

GLOP.TQLOP 

s 

tmd 

C/HLT, 24 ♦128^1I C/CAM. 

AJCRLF 

s 

TDM 

AJFWJ3 

S 

TIXZ 

5.7 

AJaDrExJMP 

(P) 

s 

AJTYfNDTJM 

AJTNEX 

s 

WRAP-uP 

TMA 

ajcwmr 

s 

JMP 

GLOP.TGLOP 

s 

Tma 

CLSFY 

JAZ 

jstyend 

TMA 

JSGP 

JMP 

GLOP.TGLOP 

JStY£NOTmA 

AJCWH 

JMP 

GLOP. GLOPS 

AjJ 

JMP 

pant.tpants 

AJJ 

T*»205 

T-»205 


T-205 

T-205 
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JAED 

AJCLRLC 

S 

SKIP 

TMQ 

1/1T47 

S 

toe, 

TMA 

C/HLT,7JC/NOP,0 

S 

ETA 

0.6X 

s 

JMP 

pant.tspacer 

$ 

anD 

JAEQ 

(P)^l 

s 

IF  la 

tma 

A JCHNN 

s 

JMP 

(P)^3H 

s 

FOR  T 

JMP 

GLOP.TGLOP 

$ 

12  inches 

JMP 

AJWTBF8 

s 

AND  S 

Tma 

AJCHLC 

s 

or 

JMP 

AJCLRLC 

s 

AND  Q 

JMP 

GLOP.TGLOP 

s 

letter 

CHARaC 

TMO 

12/1T34 

s 

JMP 

pant.ttycss 

aJj 

K-135 

ETD 

0.6 

s 

AJTNfX  JMP 

<P) 

s 

SRD 

5 

s 

ajfIxIttjm 

AJFXEXT 

s 

FIX  FlT 

.PT. 

TDA 

S 

ETD 

12/1T47 

s 

am 

C/HLT.OJC/HlT,SATNOSS 

CA 

s 

TMQ 

24/1>16/0|8/1S 

SCD 

12 

s 

EIS 

FJAHSS 

JDP 

(P)^2H 

s 

L  rjAMS  tmo 

18/1T47S 

JMP 

AJFxEXT 

s 

etd 

(P)S 

SRD 

4 

s 

TDM 

AJSATS 

XXXOOOOo 

TdXlC 

•  2 

s 

TXDLC 

0*6X 

s 

rehai 

SLAQ 

1.2 

s 

TDM 

AJSV56 

s 

POINT 

s 

JMP 

AJWTBF8 

s 

AJFX^XTJMP 

(P) 

$ 

EXiTi 

AJqRPE  AIXOL 

2«6X 

s 

ajgrpIt  tma 

N/7T23lH/eAT47  % 

Tma 

AJCKEND 

s 

IF  aT 

JMP 

rewind  S 

TXDLC 

0.6X 

s 

OF  E8 

TMA 

N/8T23>H/aAT^7  S 

jaed 

ajschbf 

s 

ON  TA 

JMP 

rewind  s 

tma 

0.6 

TMD 

AJSVXRi 

s 

JAZ 

AJGRPE 

tdxlc 

0.3X 

s 

TMQ 

12/1T34 

s 

TMD 

c/hlt.ajbffr 

s 

etd 

0.6 

s 

TDXLC 

0*4X 

s 

SRD 

5 

s 

aJgRoa  TMD 

C/HLT,iiC/HLT,AJGRPB 

s 

initi 

TDA 

S 

AIXJ 

0.3X 

s 

AM 

C/HLT. OIC/HlT.SATNOSS 

TMA 

ajlstbk 

s 

AnD 

TMQ 

24/1J16/0I8/1S 

JMP 

(P)^l 

s 

EIS 

AMFJSS 

aJqRpb  Tma 

AJNMBLK 

s 

read 

tdxlc 

0#7X 

s 

L  AMFJS  TMQ 

18/1147$ 

SLA 

7$ 

ETA 

(P)S 

am 

4LMAX  S 

ETD 

AJSATS 

tdxlc 

0*6X 

s 

INTO 

JAED 

(P)*l 

s 

EBLOC 

TAM 

ajckEnd 

s 

JMF 

AJGRPE 

s 

searc 

ajgrpC  tma 

N/7T23>N/IT39>H/91T47 

s 

TMQ 

1/1T47 

5 

JMP 

SYS 

s 

EBLOC 

ETA 

0.6X 

s 

TIO 

0#6X 

s 

JAEQ 

s 

JMP 

SYSNO 

s 

JMP 

(P)^3H 

s 

TMD 

C/HLT,0|C/HlT.SvsTA8*7 

s 

JMP 

AJWTBF6 

s 

JMP 

SYSIO 

s 

JMP 

AJGRPX 

s 

AIXOL 

128. 6x 

s 

JMP 

AJWTBF8 

s 

tmd 

C/HLT,o;C/HlT, AJGRPC 

s 

JMP 

AJGRPE 

s 

SIXJ 

1.7X 

s 

ajgrpx  Tmd 

AJSV56 

s 

Tmd 

4LMAX  S 

TDXLC 

0.6X 

s 

TDXLC 

0#6X 

s 

ajclrlcaixol 

2.6X 

s 

Check 

TIXZ 

0.7X 

s 

TMA 

AJCKEND 

s 

END  0 

aJGRpD  tma 

0.6X 

s 

TXDLC 

0.6X 

s 

EBLOC 

tmd 

47/1T47 

s 

IF  SE  i 

JAED 

(P)^l 

s 

JAED 

ajgfin 

s 

FINIS 

JMP 

AJGRPD 

s 

CD 

s 

SIXOL 

1.3X 

s 
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JMP 

AJGHPA 

S 

AJGFIN  TMD 

47/1T47 

s 

TDM 

0»4X 

s 

TDM 

1»4X 

s 

TMD 

C/HLT, AJBFFR*128IC/HLT 

•AJGFINS 

AIXJ 

2.4X 

S 

SIXOL 

128«4X 

s 

JMP 

A JWTBur 

s 

CM 

CONTG 

s 

TMA 

N/8T23IH/8AT47  S 

JMP 

REWIND  S 

TIJ 

AJLEAPD  S 

TJM 

AJINSMR  S 

JMP 

AJCNGTH-3H 

s 

AJSCmBc-TmA 

N/7T23|N/1T39|H/91T47 

s 

JMP 

AJTP7 

s 

AIXOL 

1.7X 

s 

TMA 

N/1T15|N/7T23|H/DiT47 

s 

JMP 

AJTP7 

s 

tmD 

C/HLT,AjBFFx 

s 

AJsChBGTDXLC 

0«6X 

s 

Tmq 

12/1T34 

% 

ETD 

0*6 

% 

SRD 

5 

s 

TDA 

$ 

AM 

C/HLT*0|C/WLT,SATN0SS 

Tmq 

24/1;16/0|8/1S 

EIS 

FJAMSIS 

FINIS 

TRANS 

INFO 

and 

clear 

NON«I 

SWiTC 


Tape 

searc 

For 

data 

Or 

REMAl 

POINT 


L  FJaMSI  TMQ 
ETA 

etd 

JAEO 

ajschbqTmd 

AIXJ 

SIXOL 

TMA 

JMP 

JMP 

A JsCmB^TmQ 
ETA 

• 

JAEO 

JMP 

JMP 

TMA 

JMP 

AJsCjBITmD 

Sixj 

JMP 

AJSCmB jTmA 
JMP 
SIXOL 
JMP 

ajsc jbkjmp 


18/1T47S 

(P)S 

AJSATS 

AJSCHBM  S 

C/HLT, AJBrFX*l28lC/HLT, aJSCHBG^IHS 
2#6X  S 

128*6X  S 

N/7T23lN/lT39|H/19T47  S 

AJTP7  S 

AJsCHBr  S 

1/1T47  S 

0.6X  S 

(P)*l  S 

AJSCHBK  S 

AJHTBra  S 

N/7T23|N/1T39|H/19T47  S 

AJTP7  s 

c/hlt,o>c/hlt,ajscmbj  S 

0*7X  S 

AJGKPX  S 

N/1T15|N/7T23|H/D1T47  i 

AJTP7  S 

1. 7X  % 

AJSCHBI  S 

AJwTBFfl  S 


and 

REV 


resto 
7  TO 
POSIT 

Prior 

TO 

searc 
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JMP 

AJSCHBD 

S 

AJTP7  TJM 

AJTP7XX 

s 

Tape 

JMP 

SYS 

s 

READ 

TIO 

AJBFFX 

s 

OR 

JMP 

SYSNO 

s 

WRITE 

tmd 

C/HLTfO JC/HlT*SYSTAB^7 

s 

OR 

JMP 

SYSIO 

s 

SPACE 

AJTP7XXJMP 

(P) 

s 

AJWT9F8TJM 

AJ0F8XX 

s 

TRANS 

Tmd 

0*6X 

s 

buffe 

TDM 

0*4X 

s 

OF 

Tmd 

1.6X 

s 

INFO 

TDM 

1*4X 

s 

FROM 

Cm 

0.6X 

s 

EBLOC 

TMD 

C/HLT, A JBFFR^ 1281 C/HLT* 

AJBF8XX 

s 

TO 

AIXJ 

2*4X 

s 

Tape 

JMP 

AJWTBUF 

s 

SIXOL 

128, 4x 

s 

AJBF8XXJMP 

(P) 

s 

ajwtbuftjm 

AJWBXX 

s 

ROUTI 

TMA 

N/8T23lN/lT39fH/i9T47 

s 

TO 

JMP 

SYS 

s 

COPY 

TIO 

AJBFFR 

ONTO 

JMP 

SYSNO 

s 

TAPE 

TMD 

C/HLT, 0 1 C/hlt, SYSTA0^8 

s 

JMP 

SYSIO 

s 

AJwBxX  JMP 

(P) 

s 

ajsatsttmd 

AJCMNBK 

NO 

tdxlc 

0,4X 

s 

satel 

TMD 

4LMAX  S 

TDXLC 

0,5X 

s 

tma 

N/7T23|N/1T39jH/19T47 

s 

there 

JMP 

SYS 

s 

rathe 

TIO 

0,5X 

s 

than 

JMP 

SYSNO 

s 

OUTPU 

tmD 

C/HLT, 0jC/HlT,SYSTAB47 

s 

store 

JMP 

SYSIO 

s 

Info 

AIXOL 

128, 3X 

s 

ON 

TmO 

C/HLT, 01 C/hlt, A JSATST^2 

s 

SCRAT 

SIXJ 

1*4X 

s 

TAPE. 

JMP 

AJCTAGN 

s 

jSgp  c/hlt# 

OIC/TIJL, JSGPl 

JSOPl  C/HLT* 

5*l28f5)C/CAM, JSGP2 

AFEND 

s 

JSgP2  A/GP.3I0/32323232S 

AJCWM  C/HLT# 

OIC/TIJL. AJFWH  S 

LInE 

8 

AJUNC  C/HLT, 

OIC/TIJL* AJFCL 

s 

line 

9  unclas 

ajconf  c/hlt. 

OIC/TIJL, AJFCF 

s 

COnF, 

AJsEc  C/hlt# 

OIC/TIJL* AJFSC 

s 

SECRET 

AJsNr  C/hlt* 

OlC/TUL,  AJFNF 

s 

NO  FOR 

AJCWI  C/HLT# 

0IC/TIJL*AJFHI 

s 

lime 

10 

Ajcwj  C/hlt* 

oic/tijl*ajfwj 

s 

line 

ll 

ajcwlc  C/hlt* 

OIC/TIJL, AJFWLC  % 

ajcwnn  c/hlt* 

OIC/TIJL* AJFWNN  S 

ajpaqE  C/hlt* 

OlC/TIJL* AJPGF 

s 
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AJCWmR  c/hlt#  ojc/tijl*ajfwmr  i; 

AJCWl  C/HLT,  ojc/tul#  ajfwl  s 

AJINeRCC/HLT,OIC/TIJL.AJINERF  s 

AJFW^  C/HlT#  3*128^  3 J C/CAM , A JLN8  S 

AJFCl  C/HLT»17*128^17|C/TMA,A JUN  S 

AJFCu'I  C/TCH»21*128<»>  0|C/THA«DfN  S 

AJFC|*2  C/HLT,29*128^  7|C/TMA,TFN  S 

AJFCC3  C/HLT#30*128^  I I C/C AM , A JCRLF  S 

AJFCF  C/HLT#34*128<»-3AjC/TMA,  AJCON  S 

AJFCfI  C/TCM,38#128^  OjC/TMA,DFM  S 

AjFCr2  .C/HLT#46#128^  7jC/TMA,TFM  S 

AJFCr3  C/HUT, 47*128^  ll C/CAM, A JCRLF  S 

AJFSC  C/HLT#22*1284.22jC/TmA,  AJSC  S 

AJFSCl  C/TCM,26#128^  OJC/ThA.DFn  S 

AJFSC2  C/HLT#34*128^  7|C/TMA,TFN  S 

AJfSc3  C/HLT#35*128^  IiC/CaM, AJCRLF  S 

AJFNF  C/HLT#34*128^34jC/TmA, AJMF  S 

AJFMFI  C/TCM,38*128^  0JC/TMA,DFN  S 

AJFNr2  C/HLT#46*1284.  7|C/TmA,Tfn  S 

AJFMr3  C/HLT#47*128^  I J C/CAM , A jCRcF  S 

AJFWI  C/HLT,24*128>24JC/TmA,AjlniO  S 

AJFWTl  C/HLT#41*128^16|C/TmA,STMM  $ 

AJFWt2  C/HLTt A2#128^  1 J C/CAM , A JCRLF  S 

AJFWj  C/HLTf  7#128^  3 J C/THA , A jlni3  S 

AJFWjl  C/TCM, 11*128^  0 J C/TM A , A JDDO  S 

AJFWJ2  C/HlT,23*128^  8 J C/THA , A JD ATE  S 

AJFWJ3  C/HLT,24#128*  1 jC/CAM,A JCRLF  S 

AJFWnN  C/HLT.17*128^17|C/CAM, AJNNNN  S 

AjPGr  C/HLT»60*128^  4jC/TmA,AJPG  S 

AjpGri  C/TCM,64#128^  0 J C/CAM, A JP AGES  S 

AJFWlC  C/HLT,120*128*120jC/CaM, AJLTRCH  S 
AJFWmR  C/HLT*14*128*13jC/CAM, AJMRDTA  S 

A  jrWL'  C/HLT»5*128^5jc/THA,  AjSATl  % 

AJFW'.l  C/TCM.11*128^32jC/TmA,AJREV  S 

AJrWL’2  C/TCM*15*128^37jC/TmA,  AJHR  S 

AJFWl3  C/TCM,17*128^31 jC/TmA,AjmIn  S 

AJFWL4  C/HLT#18*128^  1 J C/TMA , A JDOT  S 

AJFWiJS  C/TCM,20*128^24jC/TMA,  AJFRmin  % 

AJrW.J6  C/IC0Z»27*1284.1|C/TmA,  AJELEV  S 

AJFWL‘7  C/IC0Z#34*128^iiC/TMA,AjAZ  S 

AJFWtfl  C/TCM,41*128*18lC/TMA, A JRaWQE  S 

AJFWiJ9  C/IC0Z#48*128%1  |C/TmA,A jRRATE  S 


HLT 

54*128^2 

S 

TMA 

FANNO 

$ 

ICOZ 

61*1284.3 

s 

TMA 

RSU 

s 

ICOZ 

69*128^3 

% 

tma 

RSV 

s 

ICOZ 

77*128^3 

s 

Cam 

RSU 

s 

AJINfRfC/HLT#81*128^80|C/CaM,0,6X  S 

AJNNmN  A/NNNNIO/77777777S 
8/llllllS 
aJCRlF"  0/32S 
AJLN8  A/8TI0/32S 


lInE  6 
line  9 

OR 

line  9 
OR 

LINE  9 
OR 

line  9 


LInE  10 


LINE  i3 


NNNN^lgLTR  S 


ajlnio  a/  look  angle  schedule  FORS 


AJLNi2  a/  sat  rev  time  ELEV  AZMTH  range  R'RATS 


SET  (P)^4 

AJLN13  A/DAYS 
AJlNi7  A/1AER0J0/32S 
AJUN  A/UNCLAS  SPACETRACKS 


AJcOn  A/C  ONFIDeNTIAL  spacetracks 


AJSC  A/SECRET  SPACETRACKS 


AJNF  A/S  ECRETnOFORN  SPACETRACKS 


AJDOT  0/33S 
AJPG  A/pages 
ajmrotaa/  more  s 
A/DATAjO/32$ 

AJUNxTS  SET  (P>^6  $ 

L  AJACn  c/tma, ajuncjc/nop»o  s 

C/TMA, AJCONF;C/NOP,0  S 

C/TMA# AJSECIC/NOP*0  $ 

C/TMA.AJSNFiC/NOPfO  % 

C/TMA,  (P)-*l  JC/NOPS 
C/HLTJC/TIJL, (P)41$ 

AJaCnI  C/HLT#54*128^54|C/TMA,AJaCN2S 
C/TCM#58*128^0jC/TMA#DFnS 
C/HLT.66*128^7|C/TMa#  TENS 
C/HLT»67*128^1jC/CAM#aJCRLF$ 

AJACn2  A/s  E  C  R  E  T  releasable  outside  SSO  CHANNf 


A/ELS  SPACETRACKS 

AJlTrCh48/i 

48/1 

48/1 

48/1 

48/1 


EDIT  Or  OBSERV  01  10  65 


page  131 


EDIT  Or  OBSERV  91  10  65 


page  132 


48/1 

48/1 

48/1 

48/1 

48/1 

48/1 

48/1 

48/1 

48/1 

42/1J0/32 

AJU^^l  a/unclas  nocc-sd  s 


AJcOVl  A/CONFIDCNTIAL  NOCC-SP  * 


aJSCi  a/s  E  C  R  e  t  NOCC-SD  5 

AJNFI  a/s  ECRETNOFORN  NOCC’-SD  5 


AJaCv3  A/s  egret  releasable  outside  sso  CWANNS 


A/ELS  NOCC-SD  S 


4>- 


•  SPECIALIZED  SORT  ROUTINE 


sort 


SOrTo 


s6rTi 


\ 

t 


1  S0RT2 


SOrTx 

S0RT3 

S0RT4 


name 

SORT 

TJM 

CD 

SORTX 

TXDLC 

f  3 

TXDRC 

•  5 

TDM 

Tad 

RSSV35 

tdxlc 

,2 

SLA 

24 

TMO 

1/1;15/0I32/1T47 

EIS 

S0RT3 

sm 

N/2T15 

EIS 

S0RT4 

TXDLC 

,2 

tdxlc 

,5 

tma 

48/1T47 

TMQ 

22/1T22I1/1T47 

ETD 

0,5 

JAGD 

(P)*2H 

JMP 

S0RT2 

JaED 

TDA 

SORT2 

TXDLC 

,5 

TDXLC 

,3 

TMD 

SORTS 

AIXJ 

2,5 

TMA 

,2 

TMD 

,3 

TOM 

,2 

TAM 

,3 

Tma 

1,2 

tmd 

1.3 

TOM 

1,2 

TAM 

1,3 

Tmd 

S0RT4 

AIXJ 

2,2 

TMD 

RSSV35 

TDXLC 

,3 

TOXRC 

,5 

JMP 

(P) 

c/hlt# 

0>C/HLT,SORT1 

c/hlt» 

OJC/HLT, SORTO 

RSSV  35 

End  S 


s 


s 
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